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choice in materials of construction 
for the wearing parts. 


WILFLEY pumps 

are available with alloy 

irons, such as White fron, Ni-Hard and 

Maxalloy, or interchangeable, soft, abra- 

sion resistant rubber and synthetic 

elastomers. 

The proper application of these materials 

or a combination of these materiale can 

mean many hours of extended service 
without down-time for repairs. 


INDIVIDUAL ENGINEERING ON 
EVERY APPLICATION 


Write, wire or phone for 
complete details. 
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“COMPANIONS IN ECOMDMILAL OPERATION” 
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COMING EVENTS 


Aug. 28-Sept. 1, ASME—University of Colo- 
rado international Heat Transfer Confer- 
ence, University of Colorado, Boulder, Colo. 


Sept. 11-14, American Mining ress Metal 
Mining—Industrial Minerals vention, 
Olympic Hotel, Seattle, Wash. 


Sept. 13-15, ASME-AIEE Engineering Manage- 
a— Conference, Roosevelt Hotel, New York 
ity. 


Sept. 17-20, Commemoration of the 50th An- 
niversory of Froth Flotation in the U.S.A. 
sponsored by AIME: Society of Mining Engi- 
neers’ Minerals Beneficiation Division, Brown 
Palace and Cosmopolitan Hotels, Denver. 


Sept. 18-20, 10th Annual Meeting Standards 
Engineers Society, Hotel Sherman, Chicago. 


Oct. 2-3, Joint Meeting, Industrial Minerals 
Division of SME of AiIME—CIM, Chateau 
Laurier Hotel, Ottawa. 


Oct. 3-4, Southern Research Institute, Dinkler- 
Tutwiler Hotel, Birmingham. 


Oct. 5-7, AIME-ASME Joint Solid Fuels Con- 
ference, Dinkler-Tutwiler Hotel, Birmingham. 


Oct. 18-21, AAPG Mid-Continent Regional 
Meeting, Amarillo, Texas. 


Oct. 25-27, 11th Annual Meeting Gulf Coast 
Assn. of Geological Societies, Granada Hotel, 
San Antonia, Texas. 


Oct. 25-28, 14th Pacific Coast Regional 
American Ceramic Society Convention, Jack 
Tar Hotel, San Francisco. 


Nov. 1-3, Southwestern Federation of Susten. 
ical Societies Fourth Annual Meeting, E! 
Paso, Texas. 


Nov. 3, Pittsburgh Sections of AIME and 
NOHC Off-the-Record Meeting, Penn-Shera- 
ton Hotel, Pittsburgh. 


Nov. 3-4, Joint Appalachian 
Section, AIME and West Virginia Coal 
Mini Institute, The Greenbrier, White Sul- 
pher ings, W. Va. 


Nov. 4, Carolinas Section, AIME, annual meet- 
ing, Barringer Hotel, Charlotte, N. C. For 
information write Neil O. Johnson, Foote 
Mineral Co., Kings Mountain, N. C. 


Nov. 5-9, 3ist Annual International Meeting 
ae Society of Exploration Geophysicists, 
ver. 


Dec. 4, Annual Meet Arizona Section of 
AIME, Pioneer Hotel, Tucson, Ariz. 


Dec. 6-8, Nineteenth Electric Furnace Con- 
ference, The Metallurgical 
Society of AIME. enn-Sheraton tel, 
Pittsburgh. 


Feb. 18-22, 1962, AIME Annual Meeting, New 
York City. 


Mar. 26-29, AAPG-SEPM Annual Meeting, 
jointly with AAPG-SEPM-SEG Pacific Sec- 
tions, Civic Auditorium, San Francisco. Fair- 
mont Hotel to be hotel headquarters. 


Apr. 9-11, 45th National Open Hearth and 
Blast Furnace, Coke Oven and Raw Mate- 
rials Conference, sponsored by The Metoallur- 
ical Society of AIME. Sheraton-Cadillac 

lotel, Detroit. 


Apr. 12-14, Pacific Southwest Mineral Industry 
Conference, Palace Hotel, San Francisco. 


Apr. 23-25, 12th Annual Meeting, Rocky Mt. 
Section, AAPG, Salt Lake City. 


Apr. 26-28, AIME Pacific Northwest Metals 
and Minerals Conference, Ben Franklin 
Hotel, Seattie, Wash. 


May 7-9, American Mining Congress Coal Con- 
vention, Pittsburgh. 


May 7-11, American Foundrymen’s Society 66th 
y Pete Castings Congress & Exposition to be 
held in conjunction with the 29th Inter- 
national Foundry Congress, Cobo Hall, De- 
troit. 


June 7-8, Coal Division Field Meeting, Price, 
Utah. 
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COVER Located near Cleveland, Ohio, the Eastlake Power Station, depicted 
by artist Herb McClure, is at the end of one of the few long-distance slurry 
pipelines in the world. This month Ralph Costantini discusses the widespread 
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HESE items are listings of the Engineering 
T Societies Personnel Service Inc. This service, 
which cooperates with the national societies o 
Civil, Chemical, Electrical, Mechanical, Mining, 
Metallurgical, and Petroleum Engineers, is 
available LF 
members, and is opera 
If you are interested in any of these listings, 
and are not registered, you may apply by let- 
ter or resume and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a result 
of these listings you will pay the regular place- 
ment fee. Upon receipt of your application a 
copy of our placement fee agreement, which 

ou agree to sign and return immediately, will 

mailed to you by our office. In sending ap- 
plications be sure to list the key and job num- 
ber. When making application for a position 
include 8¢ in stamps for forwarding applica- 
tion. A weekly bulletin of engineering positions 
open is available at a subscription rate of 
$4.50 per quarter or $14 per annum, payable 
in advance. Local offices of the Personnel 
Service are at 8 W. 40 St., New York 18; 57 
Post St., Sen Francisco; 29 E. Madison St., 
Chicago 1. 


In addition to the listings below, ESPS maintains 
@ more complete file of 

itions and men available. 
SPS office, listed above. 


“> MEN AVAILABLE 


Geologist, M.A. degree, age 41. Ten years 
varied experience as mine and exploration 
geologist plus five summers geological ex- 
perience in Mexico and Canada. Any loca- 
tion. M-619. 


Exploration-Mining Geologist, B.S. degree 
in geology; one year law, age 34. Six years 
experience in Mexico with major and small 
companies. Exploration, diamond drilling, 
mine development and production. Mine 
examination and reports. Some flotation mill 
experience. Managerial and administrative 
duties. Fluent Spanish. Location immaterial. 
M-2212-Chicago. 


Management, Consultant-Mining, Metal- 
lurgy, age 51, mining engineering. $12,000. 
Twenty-five years experience in mining and 
metallurgy including process design project 
engineering, administration, mine and mill 
operator. Prefer western U.S. Home: Utah. 
Se-254. 


Mining Engineer-Mineral, Oil Production, 
age 26, mining engineering. Recent graduate 
in mining engineering with six years ex- 
perience in general engineering involving 
design and quality control, demonstrated 
ability to lead personnel. Six months ex- 
perience as surveyor, computor with seismic 
survey. Prefer foreign location. Home: Wash- 
ington. Se-219. 


Chief Engineer-Mining, age 34, mining 
engineer. $650. Ten months experience super- 
vising operations of engineering and geolo- 
gical departments, preparing work, planning 
studies, mining cost anaysis, claim work. 
Thirty-seven months maintaining records of 
efficiency of rock bit, drill rods, drill and 


MECHANICAL ENGINEERS 


experienced in lay out and equipment de- 
sign. Some experience in reinforced con- 
crete, structural and general machine 
design. Board and field work. Permanent 
positions in old established, growing in- 
dustry. Small rapidly growing community 
with invigorating smog free climate. Sal- 
ary open. Good fringe benefits. Send 
resume: 


J. M. Gadway 


Johns-Manville Products Corporation 
Lompoc, California 


explosives, testing equipment, design of 
equipment, technical reports, underground 
surveying, mapping, and layout of new 
working places. Prefer Southwest. Home: 
Colorado. Se-543. 


Geologist-Mining, Petroleum, age 54, geolo- 
gical engineering. Over 16 years geologist in 
oil and iron doing economic reports, mag- 
netic survey, diamond drilling examination 
and testing cores, purchasing surface lands 
and making estimates both quantity and cost, 
responsible for drills both rotary and churn 
and for logging and testing of drill holes, 
making subsurface maps from drill and 
electrical lobs. Prefer any location. Home: 
Minnesota. Se-293. 


Geologist-Exploration, age 38. $9500. Ten 
years highly’ diversified experience in 
economic geology, exploration drilling and 
geophysical studies on uranium, boron, pot- 
ash, iron, and oil. Prefer California, Nevada. 
Home: Colorado. Se-144. 


Geologist, Geophysist-Petroleum, Natural 
Gas, age 25, geological engineer. $650 up. 
Over two years experience in petroleum 
surveying, cost studies, ventilation blasting 
studies, lab work. Prefer any location. Home: 
New Mexico. Se-110. 


Mine Management, Geologist-Metal Mining, 
age 55, geologist. $12,000. Thirty years ex- 
perience in mine management, geology, ex- 
ploration. Extensive experience all phases 
mine operation and development, exploration 
geology, diamond drilling programs. Prefer 
any location: Home: California. Se-356. 


Superintendent, Geologist-Mining, age 36, 
geologist. Over two years direct supervision 
of main producing part of mine, cut and drill 
stopes and all exploration. About three 
years mining and exploration geologist in- 
cluding sampling, mapping, assaying, dia- 
mond drilling, underground and _ surface. 
Prefer any location. Home: Mexico. Se-429. 


Marketing-Nonconsumer Manufacturing, 
age 37, mining engineering, economics. $12,- 
000. Over five years experience in marketing, 
research, product planning of electrical 
machine producers turbines, generators, 
motors, transformers, and military electronic 
yg Prefer any location. Home: Ohio. 

e-330. 


Sales Engineer-Mining Machinery, age 46, 
mining engineering. $12,000. Twenty years 
experience in sale of mining and milling 
machinery and contracting services in the 
U.S. and Central America. Underground and 
milling operations experience. Read, write, 
and speak Spanish fluently. Prefer Southwest. 
Home: Texas. Se-623. 


POSITIONS OPEN 


Assistant General Manager for eastern U.S. 
nonmetallurgical producing company, ex- 
perienced in administration and labor rela- 
tions. W512. 


General Manager, mining engineering 
graduate, with at least 10 years executive 
and administrative, and 10 years managerial 
and supervisory experience in operation of 
open pit and underground iron ore properties. 
Knowledge of Spanish desirable. $25,000 plus 
bonus. South America. F495. 


Mine Superintendent with at least 10 years 
supervisory open pit and underground copper 
mining experience. Salary open. Near East. 
F481 a). 


Engineers. a) Assistant Mine Superintend- 
ent, mining graduate, with at least five 
years open pit iron ore production experi- 
ence. b) Assistant Mill Superintendent, min- 
ing or metallurgical engineering graduate, 
with at least five years iron ore washing and 
milling experience. $10,200. Africa. F462. 


Mining and Geologist-Underground Mine, 
mining engineer or geologist, age young. 
Two years experience including some under- 
ground surveying, preferably in copper 
zinc. Property includes 300 tpd mill. Low 
cost housing available, shopping, hospital, 
schools available. For a mining company. Fee 
paid by employer. $500-600, in Arizona. 


Mill Shift Boss-Lead, Zine mill background. 
Some flotation experience, single preferred, 
know Spanish, lead-zinc ore processing 
desired. For a mining company. Apply by 
letter. $500 plus living and bonus, in Central 
America. Sj-6239. 


Maintenance Superintendent, mechanical 
background, age 35 up. Qualified by experi- 
ence in equipment maintenance (shovel, 
truck, scraper, tractor, diesels, power take 
off) preventative maintenance of plant and 
mine equipment. Knowledge of electricity 
and power distribution applications, able to 
supervise master mechanics and craftsmen 
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forces. For a mine and mill operation. Hous- 
ing available. Salary good, in Rocky Moun- 
tain state. Sj-5912. 


Maintenance Superintendent, age to 50. 
Family transport and housing available, three 
year contract. At least five years recent 
experience in supervision of repair and 
maintenance of mining equipment backed 
up by repair of open pit equipage, foreign 
experience desirable, able to train local per- 
sonnel. For a copper and pyrites concentrator 
and mine. To $12,000, in European area. 
$j-5931. 


v 
Bright Future? 


Dear Editor: 


I cannot resist the temptation to 
enclose two clippings from the June 
issue of MINING ENGINEERING. I 
think they are self-explanatory, but 
I think also that they point up rather 
dramatically what has been concern- 
ing the mining educators as well as 
some of the more forward thinking 
members of the industry. 

To couple in one issue an editorial 
entitled The Future Looks Bright 
with an advertisement for a recent 
graduate mining engineer capable of 
handling surveying, geology, the 
melting and assaying of gold, with 
work on gold dredges, with knowl- 
edge of Spanish desirable for an 
opening salary of $350 a month is a 
contradiction. I will grant that three 
months’ bonus would raise this 
monthly salary to $435 a month, but 
even this is $125-$130 below the av- 
erage starting salary for B.S. engi- 
neers in 1961. 


Sincerely yours, 


L. E. Shaffer 

Professor of Mining 

Asst. Dean of Engineering 
University of California 


Dear Editor: 


The following won’t make very 
good press for the AIME, but it’s 
high time that our organization un- 
derwent a bit of soul-searching in 
this year 1961. 

I suspect that some of your read- 
ers, especially the younger ones, may 
have also noticed a paradox in your 
June issue which reveals the archaic 
thinking that even yet pervades some 
areas of the mining industry. 

On page 560 one finds that he can 
get a pamphlet through the SME 
entitled Careers in the Mineral In- 
dustry: Opportunities Unlimited, de- 
scribed as a booklet designed to 
introduce high school and college 
students to the various careers avail- 
able in the extractive industry. 

On page 563 we learn that, “To be- 
long to the SME of AIME is a meas- 
ure of high regard and admiration in 
which each member is held by his 


(Continued on page 922) 


“Straight-Up” Agitation is Key 
to Profits with AGIDISC Filters 


No cake scouring or segregation of coarse and 
fine particles with Eimco Agidisc filters. Exclusive 
“straight-up” agitation keeps fast-settling solids 
in suspension, resulting in uniform cake formation 
on discs, greatly improved dewatering and reduced 
recovery costs. 


Agitation pattern with Agidisc fil- 
Agidisc filter’s paddle agitator imparts a rolling ter. Cake formation is uniform, with 


movement to the slurry, parallel to the surface of 
the discs. The agitator revolves at just the proper where on disc surfaces. 

speed for mixing — slowly enough so as not to dis- 
turb cake formation yet fast enough to keep coarse 
solids from settling. A variable speed control pro- 


vides precision adjustment to critical speed. 


Ask the Eimco representative in your area to 
help you estimate savings in your plant with Agitation created by impeller or 


Agidisc filters. Write Eimco Filter Division for 
Bulletin F 2032. and poor dewatering. 


CORPORATION Head Office: Salt Lake City 10, Utah, A. 


‘FILTER DIVISION 


Union of South Africa United Kingdom 
AGIDISC 1S A TRADEMARK OF THE EIMCO CORPORATION. B-740 : at = 
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Branches & Dealers in Principal 
E 
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An Internati Directory of Engineering ‘Source Material 
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Order directly from the publisher 
all books listed below except 
those marked @ @ @ The books 
so marked (@ @ @) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 
29 W. 39 St., New York 18, N. Y. 


Conversion Factors and Tables—3rd 
Edition, by O. T. Zimmerman and 
Irvin Lavine, Industrial Research 
Service Inc., Dover, N.H., 1961, 680 
pp., $7.50—The editors have gathered 
in one convenient volume a variety 
of fundamental physical relationships 
and useful constants for the conver- 
sion of units. In this edition every 
conversion factor has been recalcu- 
lated on the basis of the latest data 
available, many new conversion fac- 
tors have been added, and a number 
of new tables have been included. 


The Consulting Engineer by C. Max- 
well Stanley, John Wiley & Sons 
Inc., 1961, 258 pp., $5.95—The pro- 
fessional and management problems 
involved in the practice of consult- 
ing engineering are discussed. The 
first part is concerned with the con- 
sulting engineer’s professional rela- 
tionships to his client, to other con- 
sultants, and to the public. The 
second part deals with internal 
problems of a consulting practice. 
It considers the many areas of or- 
ganization, personnel, plant facilities, 
procedures, and management situa- 
tions with which the consulting en- 
gineer must cope. Emphasis is placed 
upon the problems relating to the 
operation of a consulting practice 
and not upon the technical problems 
involved in engineering and design. 
Sample contracts are appended, e e e 


Atomic Energy Waste edited by E. 
Glueckauf, Interscience Publishers 
Inc., 1961, 420 pp., $14.00—This vol- 
ume reviews the current knowledge 
concerning nuclear waste products 
and how they arise. Specifically, it 
discusses the effects of radiation on 
materials and living organisms; the 
legal aspects of atomic energy waste 
disposal; the operations involved in 
the treatment of radioactive waste; 
fission products as sources of radia- 
tion; and uses of radiation in re- 
search and agriculture. The various 
subjects are discussed by a known 
authority within the respective 
subject area. @ @ @ 


Handbook of Fluid Dynamics, pre- 
pared by a staff of specialists under 
Victor L. Streeter, editor-in-chief, 
McGraw-Hill Book Co., 1961, 1240 
pp., $24.00—This volume is an engi- 
neering and scientific level handbook 
covering fluid flow principles, theory, 
methods, and allied data. Although 
the coverage is highly practical with 
specific applications to the fields of 
hydraulic power, propulsion, aero- 
dynamics, petroleum production, and 
chemical reaction, theory is included 
where necessary for a clearer under- 
standing of the underlying principles. 
The book is divided into two parts— 
the first dealing with fundamental 
concepts and the second devoted to 
applied fields. There are authorita- 
tive discussions of basic equations of 
fluid flow, laminar flow, flow with 
chemical reaction, compressible flow, 
and cavitation. Other subjects cov- 
ered include turbulence, motion of 
immersed and floating bodies, two- 
phase flow, flow measurements, sedi- 
mentation, turbomachinery, and pipe- 
lines. @ @ @ 


American Standard Radiation Pro- 
tection in Uranium Mines and Mills 
(Concentrators) N7, 1-1960, Amer- 
ican Standard Assn., 10 E. 40th 
Street, New York 16, N.Y. 1961, 31 
pp., $2.00—Intended to serve as a 
guide for management and regula- 
tory agencies, the book covers min- 
ing, transporting, and refining of 
uranium ores. The Standard specifies 
maximum permissible doses of radi- 
ation, hazards, and protective meas- 
ures and equipment as well as pro- 
viding suggested procedures for 
proper control of environment and 
examination of workers for radia- 
tion effects. A five-part appendix 
gives procedures for measuring ex- 
ternal radiation and atmospheric 
concentrations of radon daughters, 
for obtaining breath radon samples, 
for surveying of uranium mills, and 
for ventilating uranium mines. @ e e 


Hauptprobleme der Bodenmechanik 
by J. Brinch Hansen and H. Lund- 
gren, Springer-Verlag, Berlin, Ger- 
many, 1960, 282 pp., approx. $9.00 
(DM 36)— This German translation 
of the Danish book originally titled 
Geoteknik covers the main problems 
of soil mechanics. Intended for both 
students and practicing engineers, it 
presents basic principles, describes 
soil investigation methods and equip- 
ment, analyzes flow and deformation 
characteristics, and discusses prac- 
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tical aspects of earth pressure, load- 
ing, and failure. 

Year Book of the American Bureau 
of Metal Statistics, 40th Annual Issue 
for the year 1960, American Bureau 
of Metal Statistics, 50 Broadway, 
New York 4, N. Y., 1961, 140 pp., 
$4.50 hardcover, $4.00 paperback— 
This new, enlarged edition records 
for 1960 and prior years, mine pro- 
duction, smelter production, con- 
sumption, imports and exports, and 
other economic statistics on a world- 
wide basis. Copper, lead, zinc, nickel, 
aluminum, bauxite, gold, silver, tin, 
antimony, cadmium, cobalt, mag- 
nesium, molybdenum, platinum, 
and sundry ores and metals are re- 
ported on in this manual. There are 
also introductory texts on the major 
nonferrous metals, reviewing the 
events of 1960; tables of metal prices, 
monthly and annual; lists of metal- 
lurgical plants and their capacities; 
general economic statistics of the 
U.S. and U.S. duties on principal ore 
and metal imports; plus other data 
including tables of production sta- 
tistics by companies, both domestic 
and foreign. It provides voluminous 
statistical information for market 
analysis, research, as well as indus- 
try surveys. 

The Genesis Flood by Henry M. Mor- 
ris and John C. Whitcomb, Jr., Pres- 
byterian and Reformed Publishing 
Co., P. O. Box 185, Nutley 10, N. J., 
1961, 548 pp., $8.95—This book, as its 
subtitle The Biblical Record and Its 
Scientific Implication indicates, pro- 
poses a Biblically-based system of 
creation and catastrophism as op- 
posed to the currently widely ac- 
cepted uniformitarian and evolu- 
tionary theories of historical geology. 
The authors have carefully consid- 
ered and developed their arguments 
and have thoroughly documented 
them with up-to-date material. As 
John C. McCampbell points out in his 
foreword, this volume offers a seri- 
ous challenge to the uniformitarian 
position—in no way distorting it— 
and that the skeptical reader, before 
dismissing the Biblical-literal view- 
point, give it a careful reading and 
evaluation. The essential differences 
between the two viewpoints are not 
over the factual data of geology but 
over the interpretations of those 
data. The interpretation preferred 
will depend largely upon the back- 
ground and presuppositions of the in- 

(Continued on page 922) 
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Twinducer is an Allis-Chalmers trodemork. 


Full-load demonstration proves 98%-plus 
efficiency of Twinducer grinding mill drive 


New, twin-motor drive system 
divides mill load electrically, saves 
space and installation costs, ex- 
tends gear-train life. 


To show the high efficiency of the 
Twinducer drive, Allis-Chalmers 
engineers recently conducted a 
series of full-load demonstrations at 
the factory. 

Full load was simulated by cou- 
pling two Twinducer drives. Driver 
unit was coupled to driven unit. 
Load on driven unit was two equally 
loaded generators. 

Power input to the motors was 
measured, and compared with the 
output of the generators. Efficiencies 
(exclusive of ordinary motor and 


Circle No. 5 on the reader service card. 


generator power losses) were found 
to range from 98.48% to 98.52% ... 
more than twice the efficiency of 
most conventional mill drives. 

The Twinducer drive balances the 
load electrically, through a unique, 
angular rotor shift of one motor. Re- 
sult is a drive arrangement that 
takes less space than other trunnion 
drives . . . and facilitates automation 
of grinding equipment. Twinducer 
drive cuts maintenance costs, con- 
serves power requirements and 
greatly extends gear-train life. 

For complete information on the 
new Twinducer drive system, see 
your A-C representative. Or write 
Allis-Chalmers, Industrial Equip- 
ment Division, Milwaukee 1, Wis. 


| sYN. MOTOR 


Diagram of Twinducer drive demonstration. 
Load is balanced electrically by a rotor shift 
mechanism in one of the twin synchronous 
drive motors. A-1514 


SYN. MOTOR 
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Copper-Silver Mine 

Boosts Tonnage 
with 

Card Automatics 


At Wallace, Idaho, a small shaft 
is producing up to 12,000 tons of 
silver-copper ore per month using 
Card automatic bottom dump skip- 
Cage combination. Skips are rated at 
125 cu. ft., handling 16,000 pounds 
per trip. The ore pocket is kept filled 
with Card cars, both rocker-dump and 
Granby types. Surface haulage utilizes 
larger Card cars, 60 cu. ft. Granby type. 


Each skip weighs only 7300 pounds 
—about 45% of payload—a large in- 
Crease in payload ratio. The second 
cage permits transport of twice as 
many miners, effectively cutting 
labor costs. Card combinations can 
cut your hoisting costs in small or 
large operations. 


LET US 
SHOW YOU DETAILS 


WEST 16TH AVE.—BOX 117 


DENVER 1, COLORADO 
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fellow professionals and the Public. 
It is a mark of Prestige.” We learn 
further that, for amounts ranging 
from $2.60 to $12.85, we can pur- 
chase various items of jewelry that 
will symbolize our Prestige. 

Then, turning to page 571, one can 
read an editorial entitled Class of ’6] 
—The Future Looks Bright! 

Finally, between pages 598 and 614 
we can browse through 16 pages de- 
scribing the organization, objectives, 
and accomplishments of the SME. 

Then, turn back to page 526, and 
here in the Positions Open column 
comes the real clincher. Here we 
learn that some enlightened mining 
company is seeking the services of 
a graduate mining engineer or geol- 
ogist. The notice suggests that some 
experience at mining, geology, assay- 
ing, and gold dredging would be de- 
sirable. Furthermore, the applicant 
should be able to speak Spanish and 
be willing to take off for an unspeci- 
fied location in South America. The 
lucky (?) candidate selected for this 
position will receive a monthly sal- 
ary of—Guess what! $350 (U.S. cur- 
rency, I hope). 

Can you imagine a comparable 
notice in a professional journal of 
the medical, dental, or legal organ- 
izations? Even Mine-Mill would be 
ashamed to expect as much from one 
of its members. 

The really disturbing point is not 
that some mining companies are still 
at least two decades behind most 
other industries in regard to per- 
sonnel policies and salaries for pro- 
fessional employees, but that the 
AIME is apparently willing to con- 
done the situation. 

If we expect to attract voung men 
of real ability to our profession, in- 
stead of hollow talk about prestige, 
opportunities unlimited, and engineer 
shortages, we are going to have to be 
a lot more realistic about competing 
for technical and administrative 
talent. Isn’t it up to AIME to lead 
the way? 


Sincerely yours, 


Fred H. Howell 

Chairman, Mining Geology 
Division 

Arizona Section, AIME 


(Continued 
from page 920) 


dividual. In either case, he should in 
fairness to himself and others con- 
sider both sides of the question with 
equal diligence. @ @ e 


by 
= 
1 
The tough ones | | 
to 
ae 
— | } a 
‘ | . 
jm of. 
og | 
7 
J 


Allis-Chalmers knows the most, does the most about 
solving screening problems. With big-tonnage units 
like this 8’ x 16’ XH ROM scalper. Despite brutal 
pounding, it keeps producing... day after day. It 
works hard... earns more .. . and lasts a lot longer. 
How come? 

It was built by the experts. 

And Allis-Chalmers builds an ever-improving, 
complete line of horizontal and inclined vibrating 
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screens. Famous names like Low-Head horizontal, 
Aero-Vibe and Ripl-Flo inclined screens cover the 
full range of applications — scalping, sizing, rinsing, 
washing, media drain and dewatering. 


Ask your A-C representative for help with your 
screening requirements. Or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 1, Wis. 


ROM, Low-Head, Aero-Vibe and Ripl-Flo are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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PEELE AWARD FUND ESTABLISHED 


In 1953, the Mining and Exploration Division established the 
Robert Peele Memorial Award to honor the distinguished min- 
ing engineer, educator, and author. Given for the most out- 
standing paper on a mining or exploration subject published in 
the Mining Transactions volume during the period under 
review and to AIME members not over 40 years of age at the 
time the paper was submitted, the purpose of the award was 
to stimulate the writing of technical articles and to provide an 
incentive to the younger members. 


Robert Peele directed the editing and publishing of the first 
mining engineering handbook. Since it first appeared in 1918, 
The Mining Engineer’s Handbook or “Peele”, as it is generally 
known, has been the standard reference for the profession. 


That the Division established an award in Robert Peele’s name 

1. JANELID is fitting. Initially it was hoped that MInInG ENGINEERING would 
be able to provide the necessary funds to finance the award— 
a certificate and $100. However this was not possible and the 
award was financed by the personal contributions of commit- 
tee members. Awards were made to the men shown on this 
page during the years 1955 to 1959 inclusive, but in fairness to 
committee members, the award was then suspended until ade- 
quate financing could be assured. 


During the past several years, Executive Committees of the 
M&E Division have studied the matter and decided that a 
permanent fund should be established. Action toward im- 
plementation of this decision was postponed during the United 
Engineering Building Fund Campaign at the request of the 
AIME Board of Directors. With permission granted at the 
June 20th AIME Board Meeting, the M&E Division Executive 
Committee has established a “Fund for Peele.” 


or less than $1.00 for each SME member who has expressed an 
rhe. 9, interest in the fields of mining and exploration! A “Fund for 
Peele” Committee has been appointed to organize the drive to 
revive this coveted award. Composed of J. M. Ehrhorn and 
J. C. Fox, the Committee will welcome all contributions. 
Please send your check for $1.00 or more to “Fund for Peele” 
A. F. AGNEW Committee, c/o Society of Mining Engineers of AIME, 29 West 
39th St., New York 18, N. Y. (After September 4, the Society’s 
address will be 345 East 47th Street, New York 17, N. Y.) 


. A e The “Fund for Peele” has as its objective the sum of $10,000— 


F. R. JONES 


The Robert Peele Memorial Award 
To Honor Peele—To Honor A Member 
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THIS IS MARION QUALITY ...and the story of a Do-It-Yourself River. 
PROBLEM: Dig a canal 39’ wide and 8’ deep through the cypress-studded swamp lands in southern 
Louisiana for a network of pipelines that will help release the vast oil and gas resources waiting to 
be tapped in this area. DIGGING: Murderous. Complex systems of cypress stumps, sometimes meas- 
uring 20’-25’ in diameter, ignore the efforts of conventional excavating equipment. SOLUTION: A 
barge-mounted 183-M equipped with a specially-built 15-yard clamshell bucket on 130’ of boom. It 
slugged along at an average of 800’ per day... up to 2000’ in better going. CONCLUSION: There 
are excavators and there are excavators. This unit, like all the rest of the Marion line, is worthy of 
the name. Marion Power Shovel Company, Marion, Ohio. A Division of Universal Marion Corporation. 


hich filter you need? 


Eliminate the risk and unnecessary capital invest- 
ment by scaling up from one of the seven Pilot 


Plant Filters offered by FEinc. 


Available on a rental basis, these units allow you 
to determine optimum design and operation condi- 
tions for maximum filtering efficiency in your par- 
ticular process. See our insert in Chemical Engi- 
neering Catalog, or write for bulletins or technical 
advice without obligation. Address Dept. MEF-861. 


DRUM FILTER — String, scraper, roller, belt and 
precoat discharge can be tested on the extremely 
flexible FEinc Pilot Plant Drum Filter. Submerg- 
ence washing and compression dewatering mecha- 
nism can be utilized if desirable. The 3x 1 ft. size 
has 9.4 sq. ft. of filtering area and is constructed 
of Type 316 stainless steel. Smaller sizes available. 


HORIZONTAL FILTER — FEinc can supply pi- 
lot models of both open and enclosed horizontal 
filters. 3 ft. diameter. Type 316 stainless steel. 
7.6 sq. ft. filtering area. 


DISC FILTER — FEine Disc Filters for pilot 
plant work are also available. All FEine pilot 
models are supplied with the filter cloth determined 
best for the application. 


Custom-designed continuous vacuum or pres- 
sure filters for better cake quality . . . lower 
costs ... maximum filtering efficiency 


Divisions of American Machine and Metals, Inc. 
TROY LAUNDRY MACHINERY © RIEHLE TESTING MACHINES ¢ DEBOTHEZAT FANS ¢ TOLHURST CENTRIFUGALS ¢ FILTRATION ENGINEERS © FILTRATION FABRICS © NIAGARA 
FILTERS © UNITED STATES GAUGE © AUTOBAR ©¢ AUTOMATIC DEVICES ¢ LAMB ELECTRIC COMPANY © HUNTER SPRING COMPANY @¢ GLASER-STEERS CORPORATION 
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NEW COPPER PROCESS 

Beginning of a new mining-leach- 
ing-smelter operation at the Mantos 
Blancos property in Chile has been 
announced. The process is unique in 
that it represents the first successful 
commercial attempt to leach a com- 
bination atacamite-chrysocolla ore. 
The ore is leached with sulfuric acid, 
and the cupric chloride is later re- 
duced to insoluble cuprous chloride 
by sulfur dioxide. Leaching liquid 
is recycled, and the relatively pure 
cuprous chloride is mixed with 
finely-ground coke and _ limestone 
and then pelletized. Pellets are 
melted in a rotating furnace, and a 
second rotating furnace is used to re- 
fine the copper. Treating 3000 tpd of 
ore, the operation produces 50 tpd of 
fire-refined copper which is shipped 
to the European market. 


MOROCCAN PHOSPHATE 
DRYING PROCESS STUDIED 
L’Office Cherifien des Phosphates 

(OCP), the Moroccan government- 
owned agency, has engaged Dorr-Ol- 
iver Inc. to study the feasibility of a 
new phosphate rock drying process 
together with the possible use of nu- 
clear power as a fuel source. 

As a part of OCP’s comprehensive 
plans for expansion and moderniza- 
tion of Morocco’s vital phosphate in- 
dustry, the study will establish the 
economic and process feasibility of 
the new drying technique which has 
already been operated at OCP’s 
Khouribga operation on a pilot plant 


FROM MINE AND MILL 


scale. Utilizing the vapor recom- 
pression principle, the process re- 
quires substantial volumes of steam 
as fuel. This load factor, together 
with Morocco’s relatively high fuel 
costs, indicates that nuclear power 
may be economically competitive. 


BERYLLIUM PRODUCED FROM 
TOPAZ MOUNTAIN 


The Brush Beryllium Co. has an- 
nounced that, for the first time, 
beryllium metal has been success- 
fully produced from the recently dis- 
covered Topaz Mountain ore deposits 
in Utah. This was accomplished at 
the company’s Elmore, Ohio bery]- 
lium refinery, using ore and ore con- 
centrates supplied by Beryllium Re- 
sources, Inc. 

Brush’s pilot plant experience re- 
portedly demonstrates that the ex- 
traction of beryllium metal from 
Topaz ore is economically feasible. 
Currently, beryllium production is 
dependent upon bery!] ore, more than 
90 pct of which has been imported 


from Africa, South America, and 
other foreign sources. 

Last fall Brush scientists and engi- 
neers succeeded in producing sub- 
stantial quantities of beryllium hy- 
droxide from the Topaz ore. Beryl- 
lium metal was first produced from 
Topaz ore early in June in the form 
of pebbles. Prior to the production of 
pebbles, beryllium oxide, a material 
used in high-temperature ceramic 
bodies, had been made by Brush 
from Topaz ore. 


NEW PARK MINING TO 
CONSTRUCT MILL 


W. H. H. Cranmer, President of 
New Park Mining Co., told stock- 
holders at the company’s annual 
meeting that New Park will begin 
construction this fall of a $4,000,000, 
300-tpd mill in the Park City district 
to process gold-silver-copper ores of 
the “Pear!” fissure and lead-zinc ores 
of the “Mayflower” fissure. The con- 
centrator will utilize a combination 
flotation-cyanide process. 
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RELIEF MAP OF AFRICA 
PUBLISHED BY AERO 


As a result of the complex rejug- 
gling of land caused by the numerous 
political upheavals on the continent 
of Africa in the past five years, it has 
become increasingly more difficult to 
keep track of its internal boundaries. 
This confusion is considerably clari- 
fied and Africa’s topography clearly 
shown by a new relief map published 
by Aero Service Corp. 

Nearly 1500 geographical names 
are shown on the map. Of the 47 na- 
tions shown, 21 are new nations 
established within the past five years. 
Sierra Leone, which became inde- 
pendent as late as April of this year, 
is also included on the map. 

Constructed of a strong plastic, 
this map is printed in ten colors and 
is scaled at 1 in. to 126 miles (1:8,- 
000,000). On the 45x49-in. map, 
Mount Kilimanjaro raises nearly 
one inch in relief. Also shown are 
the peaks of Ruwenzori and Cam- 
eroon Mountain. The latter rises from 
the ocean floor to a height of 13,000 
ft to be one of the most dramatic 
land forms in the world. 

Lower Africa’s great plateau is 
clearly seen, and the limited coastal 
lowlands and a few ports so import- 
ant to the land-locked interior are 
depicted. Also shown are little- 
known mountains and the Ahaggar 
and Tibesti Ranges of the Sahara. 
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LEONARD MINE TO BE 
REOPENED 


The Anaconda Co. has announced 
that their Leonard mine in Butte, 
Mont., will reopen late this year or 
early in 1962 after being shut down 
since June 1958. 

It is reported that several months 
will be needed to prepare the mine 
for production and that reopening 
will be on a gradual basis. With the 
present schedule for reopening the 
mine, operations will start at least 
two years earlier than had been 
originally planned under the com- 
pany’s deep level mining program— 
a five-year, multi-million dollar pro- 
ject undertaken to develop and mine 
high-grade ore from deeper levels. 
Details of this program appeared in 
the July 1960 issue of MINING ENcI- 
NEERING. 

It has been reported that future 
subsidence will make it necessary to 
close off the upper levels of the 
shaft. A bulkhead will be used to 
seal off this upper portion above a 
new service entry. Leonard ore will 
go by ore pass to a 6450-ft long cross- 
cut on the 3900-level of the Kelley 
mine arid hoisted up the Kelley No. 1 
shaft. 

It is estimated that 300 miners will 
be required to operate the Leonard 
mine when the planned production 
goal of 1000 tons of ore is ultimately 
attained. 

The picture at left shows the 
Leonard headframe and idler tower 
as they appeared recently. 


CANADA'S LARGEST 
GEOLOGIC FIELD PROGRAM 


The Geological Survey of Canada 
this year will place 102 parties in the 
field in the largest and most diversi- 
fied field program in its history, ac- 
cording to Paul Comtois, Mines and 
Technical Surveys Minister. 

Over 400 persons, comprising geol- 
ogists, technical officers, student as- 
sistants, and laborers will carry out 
the program which will include 
every province, the mainland north 
of the 60th Parallel, and the islands 
of the Arctic archipelago. Top prior- 
ity, as in recent years, has been 
given to investigations to produce a 
reconnaissance or preliminary broad 
picture and interpretation of the 
geology of all Canada as soon as 
practicable. 


ATOMIC-POWERED 
GENERATING PLANT 


Plans have been made to construct 
a 325,000-kw atomic-powered gene- 
rating plant on California’s northern 
coast. The Pacific Gas & Electric Co. 
plans to start construction of a $61 
million power plant on Bodega Bay, 
50 miles north of San Francisco in 
late 1962. The plant is expected to 
produce electricity at a cost of less 
than six mills per kw hour when 
placed in operation in 1965. 

Gordon A. Weller, executive Vice 
President of the Uranium Institute 


of America, a trade association 
representing American uranium 
miners, noted that if PG&E’s plans 
are carried out as announced, the 
Bodega Bay facility will be the 
world’s first commercially competi- 
tive atomic power installation. Weller 
also pointed out that the develop- 
ment of economic atomic power 
plants is vitally important to the 
domestic uranium program which 
currently faces a January 1967 
deadline on purchases by the Federal 
Government. 


ATOMIC RESEARCH FACILITY 
PLANNED BY USBM 


Plans for building an atomic re- 
search facility at Albany, Oregon for 
studying minerals and mineral fuels 
were recently announced by the U.S. 
Bureau of Mines. 

The new structure, scheduled for 
completion within the next 12 months 
at the Bureau’s Metallurgy Research 
Center, will house 100,000 curies of 
cobalt-60 to be supplied by the 
Atomic Energy Commission. This 
radioactive isotope will be used in 
fundamental research to determine 
the effects of gamma radiation on the 
physical and chemical properties of 
coal, petroleum, and many metallic 
and non-metallic minerals. 

Gamma irradiation is expected to 
help advance mineral technology, 
either by altering the properties of 
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minerals and fuels so they can be 
processed more easily or by actually 
speeding chemical reactions in min- 
eral-treating process. Small-scale 
studies by the Bureau of Mines al- 
ready have indicated that both ap- 
proaches are promising. 


CARNEGIE TECH GIVEN 
ROLLING MILL 


A 35-ton rolling mill has recently 
been installed at Carnegie Institute 
of Technology to be employed by the 
mechanical engineering department 
as a research tool. 

Gift of the Weirton Steel Co., the 
mill is one of very few on college 
campuses. With this new equipment 
Carnegie Tech hopes to develop in 
Pittsburgh, the heart of the steel in- 
dustry, the first national center for 
research in the forming of materials. 

Dr. Edward R. Schatz, acting head 
of mechanical engineering, said the 
two main objectives of research with 
the rolling mill will be to gain 
knowledge of the mill so that it will 
eventually become possible to con- 
trol them automatically at high 
speeds and to better understand the 
process to facilitate rolling of mate- 
rials which cannot be rolled by ma- 
chinery now in use. 

The mill is about seven ft high 
and stands on a 17x5-ft base. It is 
run by a 100-hp electric motor and 
has two rolls, each 12 in. in diam and 
16 in. wide. 
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PLANT FOR COAL CLEANING 
AND PROCESSING PLANNED 


To process its medium volatile 
metallurgical coal used in the man- 
ufacture of high-grade metallurgical 
coke, Eastern Gas and Fuel Associ- 
ates will construct a new coal clean- 
ing and preparation plant at its two 
mines at Kopperston, W. Va. 

The new multimillion dollar facil- 
ity is designed to further reduce ash 
content and “... enable us to supply 
our metallurgical customers with the 
highest quality fuel possible,” ac- 
cording to W. B. Ross, Eastern Vice 
President and general manager of 
the company’s Coal Division. Begin- 
ning of construction was scheduled 
for July and completion is expected 
in the spring of 1962. 


PELLETIZER MANUFACTURING 
RIGHTS SOLD 


The Ontario Research Foundation 
(O.R.F.), Toronto, has licensed the 
Bonnot Co. of Canton, Ohio to manu- 
facture a new type of pelletizing unit 
developed by O.R.F’s Ore Dressing 
Division. The research foundation 
has reserved the right for any On- 
tario company to manufacture this 
machine. Although originally de- 
signed for pelletizing iron ore con- 
centrates, this machine can be used 
to agglomerate many dry materials, 
including fly-ash. Pellets produced 
by O.R.F.’s pelletizing cone are said 


to have the following advantages 


over those from other machines; high 
capacity, improved uniformity of 
pellet size, and ease of moisture 
control. 


PIMA MINING TO EXPAND 


Pima Mining Co. has announced 
plans for enlarging its present mill 
capacity and increasing the size and 
capacity of its mining equipment 
during the next two years in prepar- 
ation for exploitation of low-grade 
ore reserves located east and north- 
east of the present pit near Tucson, 
Ariz. 

An extensive drilling program has 
established ore reserves estimated at 
about 20 million tons of 0.65 pct cop- 
per. Reserves contained in the pres- 
ent pit area aggregate approximately 
8 million tons averaging 1.5 pct cop- 
per, including 1.8 million tons of 
Banner Mining Co. ore to be pro- 
duced by Pima under a custom min- 
ing and milling agreement. 

The new expansion program calls 
for an outlay of $4,000,000 by the end 
of 1963, but it will extend the life of 
the Pima mine to 1975. 


ANACONDA SUBSIDIARY 
ACQUIRED BY PARSONS CO. 
The Ralph M. Parsons Co., a Los 

Angeles engineering - construction 
firm, has purchased Anaconda-Jur- 
den Associates, Inc., the New York 
City engineering and industrial de- 
sign subsidiary of The Anaconda Co. 
Offices of the Parsons-Jurden Corp., 
as the newly acquired firm is to 


be called, will remain at its present 
location in New York City. Parsons- 
Jurden will be operated as a sub- 
sidiary of The Ralph M. Parsons Co. 

The Anaconda-Jurden organization 
has been responsible for the design 
and construction of some of the 
largest and more complex mining, 
milling, smelting, and metallurgical 
plants in the world. While continuing 
to offer services to metals industries, 
the scope of the work of the Parsons- 
Jurden office will be broadened to 
include nuclear, missile, petroleum 
refinery, and chemical plant engi- 
neering and construction. 


PATENT GRANTED TO 
KENNECOTT MEN 


A US. patent has been issued to 
two engineers at Kennecott Copper 
Corp.’s Western Mining Divisions for 
an invention that cuts spillage and 
absorbs impact of conveyor belt sys- 
tems used in mining and other ma- 
terials handling operations. The 
structure can be used with a wide 
variety of flexible cable-type con- 
veyor belt idlers, and features such 
advantages as increased idler, belt 
and skirt life, and economy in spil- 
lage clean-up costs. 

The patent for “Impact Absor- 
bent Supporting Structure with Ar- 
ticulated Skirt Boards for Belt 
Troughing Idlers,” was issued to 
D. S. Michaelson and R. E. Meyer. 
They are Chief Engineer and Chief 
Design Engineer respectively. 


AIRJET TANK RAIL CAR 
TO BE MARKETED 

The AirJet, a new tank-type rail 
ear (right) for discharging bulk ma- 
terials by air pressure directly into 
a plant, storage bin, or highway ve- 
hicle will be produced and marketed 
under a cooperative program an- 
nounced by L. B. Meaders, President, 
Halliburton Co. and J. W. Scallan, 
President, Pullman-Standard divi- 
sion of Pullman Inc. 

The special pneumatic system in- 
corporated in the tank-type rail car 
was developed for use by Hallibur- 
ton in handling of over a _ half- 
billion sacks of dry material and has 
been in use for more than 10 years 
in plants, highway trailers, and 
barges. The new car has test-handled 
barite, bentonite, lime, sand, pel- 
letized carbon black, crushed carbon 
coke, calcined petroleum coke, and 
fly ash. 

The 70-ton capacity car is per- 
manently fitted with three tear-drop 
shaped tanks, each of 800 cu ft 
capacity, piped for pneumatic un- 
loading. Load limit of the car is 
152,000 lbs. The car frame can be 
extended to accommodate more tanks 
of the same size in order to obtain 
greater volume and higher payload 
of lighter weight materials. The car 
carries 2400 cu ft of dry material, 
discharges directly by jet air pres- 
sure, and can be unloaded by one 
man in 30 minutes. 


AUGUST 1961, MINING ENGINEERING—929 


fe 
“ae 


PLANS MADE TO CONTROL 
COAL-DEPOSIT FIRE 


A contract for controlling a fire 
that has burned nearly 25 years in a 
coal deposit on public land near 
Paonia, Colo. has been awarded to 
Earl Troop, Cory, Colo., low bidder. 
Although the contract is only $6397, 
the coal reserves that will be saved 
from destruction are valued at many 
times that amount. Federal fire-con- 
trol projects have cost about one 
cent per ton of coal saved. 

Marling J. Ankeny, Director of the 
USBM, revealed that 227 fires still 
burn uncontrolled in inactive coal 
deposits of the U.S. Colorado has 19. 
Others include Pennsylvania, 95; 
Montana, 36; Wyoming, 22; West 
Virginia, 15; Utah, 9; North Dakota, 
8; New Mexico, 6; Arizona, South 
Dakota, and Maryland, 2 each; and 
Virginia, 1. Between 1949 and 1960, 
the Bureau directed 80 successful 
coal-fire-control projects, saving the 
Nation a total of approximately 306 
million tons of coal. 


UNIVERSITY OF CALIFORNIA 
RECEIVES ATOM SMASHER 


Fourteen massive blocks of preci- 
sion-machined solid steel have been 
set in place at the University of Cali- 
fornia’s Lawrence Radiation Labora- 
tory at Berkeley. The blocks, weigh- 
ing from 12 to 21 tons each, make up 
the magnet core of a new $3 million 
atom smasher which will permit nu- 
clear explorations never before pos- 
sible. The Atomic Energy Commis- 
sion is financing the project. 

The atom smasher will have a 
spiral ridge design and will have a 
versatility unmatched by other cy- 
clotrons. While it will not accelerate 
particles to the very high energies 
of the 184-in. cyclotron and the giant 
Bevatron, both located the Berke- 
ley laboratory, the 88-in. cyclotron’s 
beam current (number of particles 
accelerated in a given time) will be 
large compared to either of the 
existing higher energy machines on 
the Berkeley campus. Some million 
billion particles per second will 
stream out of the 88-in. instrument 
when placed in operation in 1962. 


CHARGING MIXTURE 
DEVELOPED IN SWEDEN 


A machine for mixing ammonium 
nitrate with a mineral oil for loading 
blast-holes has been developed in 
Sweden. Called Blu-Rox, this ma- 
chine automatically measures the 
components of the blasting mixture 
to the effect that an absolute mini- 
mum of oxides of nitrogen and car- 
bon monoxide is yielded upon deton- 
ation. It has therefore become possi- 
ble to use ammonium nitrate for 
blasting operations in underground 
mines. This machine is marketed by 
Durox Export Co. whose representa- 
tive in the U.S. is The Banton Corp., 
15 California St., San Francisco 11, 
Calif. 


STARTING SALARIES FOR 
MINING ENGINEERS RISE 


Lehigh University’s Office of Pub- 
lic Information has announced that 
salaries of their graduating mining 
engineers have risen six pct over last 
year to $522 per month. This figure 
is a little below the median starting 
salary of $525 for seniors in all fields 
combined—a rise of four pct over a 
year ago. 

Everett A. Teal, director of place- 
ment and counseling at the univer- 
sity, said, “. . . the large demand in 
engineering this year was for re- 
search and development personnel.” 
Engineering physicists received the 
highest starting salary of $544, a rise 
of three pct over last year. 


GIANT SHOVEL 

Sale of the second Model 3805-B 
excavator, the world’s largest mo- 
bile land machine, to Peabody Coal 
Co. has been announced by Bucyrus- 
Erie Co. The machine is a 115-cu 
yd capacity, electrically-driven, re- 
volving shovel. Bucyrus-Erie con- 
tracted to build the first 3850-B for 
the coal company about one year 
ago. The first machine will be 
erected at a new coal mine in west- 
ern Kentucky. Parts shipments will 
begin in September and will be com- 
pleted next March. More than 250 
railroad cars will be required to ship 
the machine’s numerous components. 

The second excavator will also be 
erected in western Kentucky, where 
it will remove overburden from 
deeply buried bituminous coal 
seams. Initial parts shipments from 
Bucyrus-Erie’s South Milwaukee 
Works are scheduled to begin some- 
time next year. 


MIXED VIEWS ON AUGUST 
STEEL PRODUCTION 


Officials of three leading steel 
companies, noting the trend in the 
early part of July, are inclined to 
believe that August will be the best 
production month of the year, sur- 
passing the 8,978,000 tons produced 
in May. The forecasts are based on 
an improving number of orders for 
their products. However, two other 
steel representatives do not expect 
a rise to the May-June period, and 
one Midwestern producer foresees a 
possible decline in production. 


NUCLEAR PLANT PROPOSED 
FOR WEST BERLIN 


Western Electric Corp. has re- 
vealed that the electric power com- 
pany which serves West Berlin has 
contracted for a study of a nuclear 
plant for that city which would solve 
a major problem of importing large 
quantities of coal to generate elec- 
tricity. The plant under considera- 
tion would have a generating capa- 
city of 151,000 kw. 

Completion of the study is ex- 
pected in six months, and the pro- 
posed plant could conceivably be 
completed by 1965 or 1966, in time to 
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meet the deadline for completion of 
atomic projects under the joint U.S.- 
Euratom power reactor program. 


ANACONDA PLANS COPPER 
REFINERY IN CHILE 


Plans to build an electrolytic cop- 
per refinery at Chanaral, Chile have 
been announced by Anaconda Co. 
The refinery, to have an ultimate 
capacity of approximately 130,000 
tons of refined copper per year, will 
be built by Andes Copper Mining 
Co., an Anaconda subsidiary. Com- 
pletion of the facility, including 
three refining units, is expected by 
mid-1963. 

The plant’s capacity will be suffi- 
cient to refine the present output of 
the El Salvador mine in Chile (96,- 
000 tons of copper annually) plus ad- 
ditional copper from smaller mines 
now being refined at the Chilean gov- 
ernment-operated Copiapo smelter 
in Paipote. 


McNALLY PITTSBURGH TO 
MANUFACTURE IN INDIA 


The McNally Pittsburg Mfg. Corp. 
has joined Bird and Co. (Pvt.) Ltd. 
of Calcutta, India in the formation 
of an Indian corporation to engage 
in the manufacture of heavy equip- 
ment to be used in India’s basic in- 
dustries. The new company will be 
known as McNally-Bird Engineer- 
ing Co. (Pvt.) Ltd. 

It is reported that construction of 
the manufacturing facilities at Kum- 
ardhubi, Bihar, India will com- 
mence immediately and that the 
facilities would be in operation with- 
in 18 months. 

The new facility, expected to em- 
ploy about 300 men, will be used for 
the manufacture of equipment for 
the basic industries in India, in- 
cluding coal, ore, cement, ceramics, 
and lime. 


STUDY ALUMINUM PLANT 
IN NOVA SCOTIA 


Harvey Aluminum, Inc., of Cali- 
fornia is participating with the Nova 
Scotian government in a survey and 
study to determine the feasibility 
of an integrated aluminum facility 
there. Nova Scotia’s port facilities 
and the availability of coal for power 
are considered conducive to estab- 
lishment of an aluminum industry. 


JAPANESE FIRM TO SURVEY 
BOLIVIAN COPPER 


The Mitsubishi Metal Mining Co. 
Ltd. of Tokyo has sent a five-man 
team to conduct a survey of the 
Carangas copper mines in Bolivia. 
The Carangas deposits have been es- 
timated at 13 million tons of ore 
which reportedly have a four pct 
copper content. 

When the size of the deposits has 
finally been determined, Mitsubishi 
Metal Mining will confer with the 
owners about possible methods of 
exploitation. 


THE FUTURE OF COAL—NCA CONVENTION FORECASTS FAVORABLE 


challenging new program to 
boost coal sales to 500 million 
tons annually was presented to coal 
and allied industry representatives 
at the National Coal Association’s 
Anniversary Convention, June 6 to 
8, in Washington, D. C. 
Highlighting the convention’s pro- 
gram was a four-man panel discus- 
sion on “Prospects for the Sixties.” 
The panel members were: Allen S. 
King, President, Northern States 
Power Co.; W. L. Wearly, President, 
Joy Manufacturing Co.; H. C. Lumb, 
Vice President, Republic Steel 
Corp.; and Stuart T. Saunders, 
President, Norfolk & Western Rail- 
way Co. 


During the discussion, Mr. King 
offered this comment: “I have a 
rather firm conviction that the use 
of gas for power production will be 
declining 10 years from _ now, 
provided the coal mining interests 
continue the progress already made 
in automation and lower unit cost.” 
“In 1960,” Mr. King continued, “the 
electric utilities burned over 176 mil- 
lion tons of coal, and although there 
will be other forms of energy used 
and efficiencies will increase, it is 
reasonable to expect our industry’s 
coal requirements to exceed 300 mil- 
lion tons by 1970.” 


Commenting on the loss in annual 


coal production of 288 million tons 


since 1947, W. L. Wearly stated, 
“During this . . . period, supply costs 
have risen in the area of 90 pct, 
labor costs ... have increased 100 
pet, and fixed charges have increased 
in varying but substantial amounts.” 
He advised, “Only by the enormous 
increases in productivity that have 
been achieved by the coal industry 
could these pressures be offset to 
keep coal prices stable and at a level 
competitive with other fuels.” 

In defense of increasing automa- 
tion in the coal industry, H. C. Lumb 
remarked that “attempts to make the 
coal industry the ‘whipping boy’ for 
so-called ‘technological unemploy- 
ment’ because it has undertaken ex- 
tensive modernization and mechani- 
zation programs is a dangerous error 
in thinking.” To support his state- 
ment he said, “If the coal industry 
had not mechanized . . . , coal would 
not be competitive today in those 
areas where it can be replaced... 
and the price of everything that is 
made of or with the aid of coal 
or coke would be sky high.” 

Stuart T. Saunders’ claimed 
that, “The nation’s railroads . .. have 
taken significant steps to modernize 
their motive power and upgrade 
their hopper cars.” 

Summarizing the various com- 
ments made during another NCA 
panel dealing with a program to 
capture more of the “intermediate” 


coal market (ie. the numerous 
plants smaller than utilities), W. W. 
Bayfield, NCA Vice President—mar- 
keting, enumerated the various 
“links” or steps the industry could 
take to raise annual coal production 
to 500 million tons. He maintains: 
“The first link is technical research 
to develop modern automatic equip- 
ment in which our product can be 
burned efficiently. The second link is 
commercial production to secure 
responsible manufacturers able to 
make such equipment economically 
to cooperate with our industry in its 
marketing. The third link is market 
research which is necessary to learn 
who our prospects are and where 
they are located. The fourth link is 
publicity and advertising to inform 
potential customers of the results of 
technical research, the availability 
of modern equipment and the ad- 
vantages that burning coal will bring. 
The fifth link is sales—personal sell- 
ing by a hard-hitting team ... to 
persuade consumers that coal used 
the modern way can satisfy their 
needs as efficiently and more eco- 
nomically than competitive fuels. 
The sixth link is service. . . The final 
link is financing. A program must be 
developed that will make it easy for 
the industry’s potential customers to 
procure modern, automatic equip- 
ment by providing flexible financing 
methods.” 


REVOLUTIONARY NEW COST-SAVING FREIGHT TRAIN CONCEIVED 


he concept of a radically new kind 

of freight train used in a novel 
way that should drastically cut costs 
of moving bulk commodities such as 
coal and ore is to be studied by 35 
railroads, including all major East- 
ern railroads. The proposed bulk- 
hauling train would be an integral 
unit with semi-permanent couplings 
and motive power at both ends as 
well as throughout the train. 

The study, to be conducted by the 
consulting engineering firm of 
Theodore J. Kauffeld of New York 
City, was announced by a committee 
of railroad executives including H. E. 
Simpson, Chairman of the Board, 
Baltimore & Ohio; W. J. Tuohy, 
President, Chesapeake & Ohio; W. H. 
Kendall, President, Louisville & 
Nashville; A. E. Perlman, President, 
N. Y. Central; F. S. Hales, President, 
Nickel Plate; S. T. Saunders, Presi- 
dent, Norfolk & Western; and A. J. 
Greenough, President, Pennsylvania. 

Following is a summary of the 
committee’s report: The study will 
initially be applied to transportation 
of coal to major bulk consumers 
such as electric utility generating 
stations and steel mills, and to sea- 
ports for exporting. However, the 
study is also expected to prove that 
the basic principle of the freight 
train will be applicable to hauling 
such commodities as ore, stone, 
grains, crude oil, cement, and sulfur. 


It is expected that 25,000 tons 
of a single commodity per train- 
load (double present capacity) could 
be transported by this specially- 
designed integral train which has 
motive power built in. It will 
operate between distant points at 
high speed, holding promise of over- 
all terminal-to-terminal speed un- 
obtainable by any other form of 
bulk-commodity transportation. 

Applying the new principle to coal 
transportation will permit a com- 
plete change in technique. In present 
practice each day’s output is loaded 
into hopper cars at the mine, then 
moved to classification yards to be 
made up into trains for operation 
over the railroad. At destination 
terminals, the cars are again classi- 
fied according to delivery points. 
Although this is done quickly, much 
time and expense can be saved by 
eliminating the intermediate han- 
dling of cars. 

What is proposed by the com- 
mittee, actually, is to apply the basic 
idea of the ocean bulk carrier to 
railroading. The vessel arrives in 
port to find its cargo waiting, loads 
it quickly, proceeds to its destina- 
tion port, unloads quickly, and is 
ready for another cargo. If the coal 
requirements of a single customer 
were to be accumulated at the 
mining area, to provide a 25,000-ton 
load such as for an electric genera- 


ting station, it could be handled over 
the railroad much more efficiently 
in one uninterrupted operation. 

The new type train will be de- 
signed to do just that. It will be 
scheduled to arrive at the loading 
point when the shipment is ready, 
load quickly, operate speedily over 
the railroad, stopping only to change 
crews, arrive directly at the destina- 
tion terminal, unload, refuel and be 
serviced, and in a matter of hours 
return to the same mine or proceed 
elsewhere for another load. 

The cars will have high capacities 
and are designed to handle one com- 
modity as efficiently as _ possible. 
They will be semi-permanently 
coupled so the train will never be 
disengaged. Diesel locomotive units 
similar to those now in service on 
fast freight trains will be used, but 
instead of pulling together from the 
front, they will be located at several 
points in the train among the cars. 
Their controls will be actuated in 
unison by means of electrical cables 
stretching the length of the train, 
from a control cab at one end to an 
identical cab at the other. Thus the 
train can be operated in either 
direction being turned. 

This proposed bulk-hauling train, 
if it should materialize, will repre- 
sent a major step in reducing the 
transporiation costs of the coal in- 
dustry, as well as many others. 
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In switching over to 
buying your sulphur 
molten rather than 
solid, you may wish 
information on how 
best to unload and 
handle it. We have a 
bulletin on this sub- 
ject which we will be 
glad to send. 
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Morder it 
already melted 


How far are you from Cincinnati—Tampa— Norfolk— Carteret? 


Each of these TGS Regional Terminals carries several 
thousand tons of molten sulphur in storage—each has 
facilities for making prompt shipments by tank car or 
tank truck. If you are within economic shipping dis- 
tance, we would plan to serve you from the regional 
terminal near you. If not, we can make prompt ship- 
ments from our large main Terminal at Beaumont, 
Texas where many thousands of tons of molten sulphur 
are in inventory at all times. 


Our natural gas treating plants at Worland, Wyoming 
and Okotoks, Alberta where we recover Sulphur from 
H.S are also in position to ship molten sulphur by tank 
car or tank truck to points in the Northwest and West- 
ern Canada. 


Why not arrange to have your sulphur requirements 
delivered in molten form on a regular delivery schedule. 
We can supply you promptly! 


TEXAS GULF SULPHUR COMPANY 


75 East 45th Street, New York 17, N. Y. 

811 Rusk Avenue, Houston 2, Texas 

Sulphur Producing Units: Newgulf, Texas « Moss Bluff, Texas 
« Fannett, Texas « Spindletop, Texas « Worland, Wyoming 
Okotoks, Alberta, Canada 
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Pusher-Dozer 
The Frank G. Hough Co. has an- 
nounced production of the D-500 
Paydozer pusher-dozer—one of sev- 
eral units to be produced by Hough 
within the next nine months. The 
D-500 is powered by a 700-hp V-12 
diesel engine and features full hy- 
draulic-articulated steering which 
provides exceptional maneuverabil- 
ity. The 25-ft turning radius of the 
unit is less than its overall length 


and one-third less than that of a com- 
parable rear-steer, rubber-tired unit. 
The machine is equipped with a 160- 
in. wide blade which extends 10 in. 
beyond each side of the wheel path. 
Circle No. 76. 


Cutting Attachment 

The Harris Calorific Co. has an- 
nounced that Model 73 medium pres- 
sure cutting attachment will cut up 
to 6 in. and can be used with any one 
of three Harris welding torches: 
No.’s 63 and 43 heavy-duty torches, 
and the No. 18-2 heavy-duty, auto- 
matic welding torch. The cutting at- 
tachment employs the head-mix 
principle which reportedly makes 
backfiring virtually impossible. 
Double silicone “O” ring seals are 
used for positive, finger-tight union. 
The auxiliary or pre-heat oxygen 
valve serves as a positive shut off. 
Circle No. 77. 


Tubing Benders 

Six sizes of tubing benders recom- 
mended for use with soft or hard 
copper, aluminum, and certain sizes 
of stainless steel tubing, as well as 
brass tubing have been announced 
by The Ridge Tool Co. The six bend- 
ers (model numbers 293 through 
298) will accommodate tubing of 
3/16, 1/4, 5/16, 3/8, 7/16, and 1/2-in. 
O.D. The forming shoes and rolls for 
each size are manufactured of high- 
grade steel to prevent marring and 
deformation during bending opera- 
tions. Circle No. 78. 


Air Cleaner 
A single-stage, dry type engine air 
cleaner, the Pamic, has been made 
available in 12 standard sizes for 
truck, tractor, and stationary engines 
ranging in power from 10 to over 
1000 hp. Manufactured by the Farr 
Co., the Pamic assembly consists of 
a rectangular housing and a modu- 
lator filter cartridge. Circle No. 79. 


FOR MINE AND MILL 


Tensioning For Vibrating Screens 
A tensioning device which reportedly 
provides greater flexibility in the 
operation and maintenance of wire 
cloth and plate decks on vibrating 
screens, has been developed by AIl- 
lis-Chalmers. This device reduces the 
time formerly required to change 
screen decks and permits tensioning 
of cloth while the screen is in opera- 
tion. A 1%-in. adjustment on each 
side of the deck is provided by the 
new fastener which is designed to 
fit all sizes and types of vibrating 
screens. The product is available on 
all new Allis-Chalmers vibrating 
screens, as well as for replacements 
of those already in operation. Circle 
No. 80. 


Crushing Plants 

To meet a wide variety of crushing 
and screening conditions, Jowa Man- 
ufacturing Co. has combined eighteen 
versatile models of tandem crushing 


Z 
plants into a new » Commander | series. 
Included in the series is the Senior 
Commander Model 543 shown above. 
A broad line of optional accessory 
equipment, such as a pre-screening 
attachment, washing apparatus, and 
sand ejectors are available. These 
models offer a choice of crusher sizes 
which may be combined to meet spe- 
cific crushing conditions and product 
specification, such as high percent- 
ages of pit run oversize, the need for 
greater secondary crushing capacity, 
etc. Circle No. 81. 


Trip Holder 

Announcement of a trip holder, suit- 
able for preventing the drift of mine 
cars on level grades or down grades 
requiring under 10,000 lbs holding 
effort has been made available by 
the Nolan Co. Major feature of the 
unit is the elimination of difficulties 
commonly encountered in the uncon- 
trolled movement of mine cars dur- 
ing automatic loading. Circle No. 82. 
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Accessory Blaster 


A compact blaster, for use with the 
MD-1 Engineering Seismograph, has 
been introduced by Geophysical Spe- 
cialties Co. A few feet of primacord, 
wrapped around a blasting cap and 
placed at a measured distance from 
the MD-1 geophone, can be detonated 
automatically by the blaster to give 
seismic readings to a depth of more 
than 200 ft. This instrument records 
the time in milli-seconds from the 
moment the first sub-surface shock 
wave reaches the geophone. By tak- 
ing readings at various distances, 
these recorded times can be charted. 
Circle No. 83. 


High-Temperature Lubricant 
Irwin-Sensenich Corp. has _intro- 
duced a line of high-temperature lu- 
bricants for use on equipment used 
in temperature ranges from 350° to 
1000°F. The lubricant was com- 
pounded primarily for use on high- 
temperature bearings used on the 
company’s packaged wheel assem- 
blies. The lubricant becomes a 5 
micron graphite when synthetic 
fluids are driven off at about 500°. 
This graphite provides the positive 
lubrication needed for the 1000° 
temperature level. Circle No, 84. 


Electric Truck 

Getman * Brothers has introduced 
model BE-18, a _ battery-powered 
electric truck designed for under- 
ground mining and tunneling work. 
The unit has an overall length of 
103 in., width of 43 in., height to 
top of dump body of 43 in., a wheel 
base of 58 in., and a 2/3 yd dump 
box capacity. It has 3 speeds forward 
and reverse and can carry a load of 
up to 1% tons. The truck may also 
be equipped with an interchangeable 
platform body which can replace the 
dump body in minutes. Circle No. 85. 
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Versatile Cat Wheel Loader 
scores high tough grind 


TUNGSTEN MINING CORPORATION keeps its Cat 
944 Wheel Loader rolling 24 hours a day, six days a 
week. On first shift at the mill the 2 yd. 944 truck- 
loads ore tailings which are hauled back to the 
mine and dumped down or near the shaft. On 
second and third shift the loader runs back to the 
mine and dozes the stockpiled tailings into the 
shaft, backfilling the mined area. 


“There are several big reasons why we’ve got a 
944 doing this work,” Vice President and General 
Manager W. L. Kendrick told us. “Look at it step 
by step: first of all we need dependability when 
we re running a machine 24 hours a day, and our 
experience with Cat has been just that—dependa- 
bility. In the truck-loading operation, I don’t think 
there’s a faster-cycling loader than the 944. Its 
excellent visibility, power shift transmission and 
automatic bucket positioners really simplify the 
operator's job. At the mine we’ve got the loader 
working as a bulldozer in that tough abrasive quartz. 


Circle No. 8 on the reader service card. 


3-shift tungsten mine 


Cat Wheel Loader makes 
fast work of truck load- 
ing at Tungsten Mining 
Corp. operation, Hen- 
derson, N.C. The cut 
and fill method is used 
to mine the tungsten- 
bearing quartz rock. Ore 
is brought to the sur- 
face, loaded into trucks 
and transported to the 
processing mill. The 
waste material is then 
returned to the mine for 
use as fill. 


The 944 doesn’t spin its tires much; it’s got the 
proper power-to-weight ratio to push that stuff with- 
out spinning. And when an operator is running the 
loader from the plant out to the mine, the tight 
steering gives him confidence to roll fast, not waste 
time snailing along the highway.” 


For speed, durability and utility in any mining 
operation, you can’t beat Cat Wheel Loaders. There 
are three diesel-powered units to choose from with 
bucket capacities up to 4 yd. (Gasoline power is 
optional on the two smaller models.) Ask your 
Caterpillar Dealer for specific mine application 
data. He’ll show you how to cut your handling costs. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


of Caterpiliar Tractor Co. 


Caterpillar and Cat are Registered Trademarks 
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Syncro-Flex Vibrating Conveyors 
Design simplification of vibrating 
conveyors used in industrial mate- 
rials movement and processing oper- 
ations has been announced by Gen- 
eral Kinematics. The new mounting 


concept of the syncro-flex shear 
spring eliminates coil and leaf 
springs. The trough “floats” on the 
highly efficient rubber mounts to ab- 
sorb and isolate the material as well 
as the effects of trough contact. The 
conveyor is designed to handle a 
variety of materials ranging from 
fine dust to abrasives, scrap and 
large castings, and hot materials in 
open or dust- and gas-tight convey- 
ing troughs. Circle No. 86. 


Trailers 

Six high-capacity trailers have been 
introduced by Athey Products Corp. 
These trailers, constructed of a high- 
strength steel alloy, permit “thinner” 
body sections of greater strength 
than conventional steels, thus reduc- 
ing dead weight and making greater 
payloads possible. Increased horse- 
power ratings of the accompanying 
tractors, as well as the addition of 
power shift transmissions, provide 
the greater traction power required 
for these trailers. Circle No. 87. 


Centrifugal Pumps 

A line of end suction centrifugal 
pumps, designed to meet the service 
requirements of the chemical and 
other process industries, has been 
introduced by C. H. Wheeler Manu- 
facturing Co. The pumps are de- 
signed to handle oil, condensate, 


chemicals, and 


gasoline, 
other process liquids, either clear or 


butane, 


carrying suspensions. The major 
features of these pumps are their lib- 
eral packing areas, heavy mechanical 
construction, and external dimen- 


sions. The 14 pump sizes range from 
one to five in. Circle No. 88. 


Liquid Loader 
A portable liquid loader has been 
made available by OPW-Jordan 
Corp. Originally designed for the 
U.S. Army, the 2-in. bronze and alu- 
minum K-59 finds wide application 
where large quantities of liquid must 
be loaded and unloaded as efficiently 
and economically as possible. This 
liquid loader is small, light weight 
(198 lbs), compact, and complete in 
itself since it provides its own sup- 
port and is adaptable to any terrain. 
Circle No. 89. 


Fire Fighting 

A portable fire-fighter has been in- 
troduced by Mine Safety Appliances 
Co. The unit makes it possible to 
direct high-expansion foam into a 
dead-end mine entry from distances 
up to 250 ft. The foam generator 
basically consists of an axial vane 
fan mounted on a rubber-tired truck, 
a foam-mixing chamber, and 24-in. 
plastic tubing in lengths up to 250 ft. 
In operation, the fan is first turned 
on to unroll the plastic tubing in the 
direction of the fire. Then, full-cone 
spray nozzies play 10 gal of water 
per minute mixed with the foam 
agent onto a_ specially designed 


screen. The fan forces the foam at a 
maximum rate of 5000 gal per minute 
through the plastic tubing and into 
the fire area. Noteworthy features— 
if the tubing is too long, it will au- 
tomatically be burned off; if it passes 
the fire or is only in the near vicinity, 
the natural attraction of the heat will 
draw the foam to the fire area. Circle 
No. 90. 


Tractor-Excavator 

The Eimco Corp. has announced the 
addition of a larger tractor-excavator 
to its line of air- or electric-powered 
underground loaders. The 631 Exca- 
vator, a crawler-mounted loader, is 
a larger version of the Eimco 630 
affording higher discharge and capa- 
ble of loading a longer and larger 
truck. Tracks are longer and weight 
carrying capacity is increased, with 
added track rollers. Standard dis- 
charge height is 8 ft in a headroom of 
about 11 ft, with other discharge 
heights available. Discharge distance 
behind the rear of the machine is 19 
in.; bucket capacity is 12% cu ft; 
minimum overall height is about 
6% ft; and operating width is ap- 
proximately 5% ft. The machine 
weighs 13,000 lbs. Circle No. 91. 


Centrifugal Fan 
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industrial 
(series 8500) has been intro- 
duced by the Sturtevant Division of 
Westinghouse Electric Corp. Featur- 
ing the use of airfoil blading, the fans 
are tailored specifically for high effi- 


A series of heavy-duty 
fans 


ciency at direct-connected motor 


speeds. The units are suited for such 
applications as: combustion air for 
steel mill and industrial furnaces; 
packaged steam boilers; and for in- 
dustrial processes such as glass cool- 
ing, vacuum drying, and exhaust 
from aluminum pot lines. With ca- 
pacities from 15,000 to 450,000 cfm, 
the units are available in five a-c, 
direct-connected motor speeds: 1800, 
1500, 1200, 900, and 750 rpm. Circle 
No. 92. 


Conveyor Loader 

A heavy-duty conveyor loader (the 
Roughloader) designed for bulldozer 
push charging in shallow cuts, has 
been introduced by Koehring Co. of 
Calif. This loader, available in 42, 
48, and 60-in. belt widths, has been 
proved in the field—a 48-in. unit was 
clocked loading out 30 yd of mate- 
rial in 30 sec. Circle No. 93. 


Portable Railroad Car Vibrator 

The Cleveland Vibrator Co. has an- 
nounced a lightweight air-powered 
vibrator for emptying railroad hop- 
per cars. Weighing less than 70 lbs, 
it reportedly can create a vibratory 
force of over 1000 Ibs. The KOOLSRR 
features a one-piece vibrator at- 
tached to a cast steel male wedge 
head. Designed to fit a standard rail- 


~ 


¢ 


road hopper car bracket, this vibra- 
tor can be lifted from its bracket 
mounting and moved without loosen- 
ing or tightening bolts, clamps, or 
other attaching devices. A built-in 
handle facilitates removal and car- 
rying. The vibrator body houses an 
air-pressured piston. Circle No. 94. 
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FURNACE 


for Oxidizing Roast 
Chloridizing Roast 
Reduction Roast 


Drying 

Maximum Flexibility in 
Construction and Operation 
2 to 14 hearths 

4'0” to 23’6” dia. 

22 to 4000 sq. ft. hearth area 


Direct or indirect fired with 
Coal, oil or gas 


Variable rate of feed and 
retention time 


Up or down draft 


Handles any solids... slimy, 
sticky, loose, coarse 


%” to minus 325 mesh material 


200° F. to 2000° F... precise 
control of process temperature 


100 to 50,000 Ibs. per hour 


Write for recommendations 
on your problem 


Manufacturing Division 


3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
Circie No. 13 on the reader service card. 
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In This Issue: The following abstracts 
of papers in this issue are reproduced for 
the convenience of members who wish 
to maintain a reference card file and for 
the use of librarians and abstracting ser- 
vices. At the end of each abstract is 
given the proper permanent reference 
to the paper for bibliography purposes. 


Loveridge Plant by H. L. Washburn and 
W. A. McConnell—This is a four-man oper- 
ation from mine portal to finished product. 
One of the most modern coal preparation 
plants in existence today, Loveridge is the 
site of extensive instrumentation controlling 
various processes in coal preparation. The 
special electronic features and construction 
features unique to this operation are given. 
Ref. (Mrtntnc ENGINEERING, August 1961) p. 
958. 


Air Sampling Limits Radiation Exposure in 
Colorado Uranium Mines by Robert G. Bev- 
erly and Vernon J. Bishop—To reduce the 
threat of harmful after effects due to radi- 
ation in uranium mines, Union Carbide Nu- 
clear Co. integrated a program of air sam- 
pling and mine ventilation using the field 
method developed by the U.S. Public Health 
Service. The company measures both external 
exposure and internal exposure of miners. 
The authors present details of the operation 
of this program. Ref. (Mininc ENGINEERING, 
1961) p. 962 


Vitro Chemical Recovers Costly Scandium 
from Uranium Solutions by L. D. Lash and 
J. R. Ross—The commercial recovery of scan- 
dium as a by product of uranium extraction 
is described. A fluoride strip system was de- 
veloped to recover scandium from the solvent 
in concentrated form, and high purity scan- 
dium oxide was prepared in multi-pound lots 
by chemical separation techniques. Ref. 
(Mrninc ENGINEERING, August 1961) p. 966. 


Mineral Self-Sufficiency Clarified by S. G. 
Lasky—The author discusses the country’s 
mineral self-sufficiency in terms of its eco- 
nomic meaning which by definition is, “a 
self-sufficient nation is one that produces 
all that is consumes.” He goes on to explain 
methods of measuring self-sufficiency and dis- 
cusses some of the implications as they relate 
to the U.S. economy. Ref. (Mininc ENGINEER- 
Inc, August 1961) p. 971. 


Mineral Shortages? Monopolistic Evils? Out- 
dated by Competition Among Primary Mate- 
rials by Simon A. Strauss—Using lead as a 
case history to prove his thesis, the author 
makes the point that the concepts of limited 
supplies of minerals which must be conserved 
and the possibility for abuse of power where 
production of one commodity is controlled by 
one, or only a few, corporations are based 
on a static view of society and are not in 
accord with the reality of the present fluidity 
of the economic system of the U.S. Ref. 
(Mrininc Encrineerine, August 1961) p. 974. 


Pipelines Become Factor in Long-Distance 
Transportation of Solids by Ralph Costan- 
tini—The author discusses the promising 
future of the use of pipelines for transpor- 
tation of ore slurries over long distances cit- 
ing such instances today. Various criteria and 
factors affecting the use and size of pipelines 
are discussed. Among the factors influencing 
the use of pipelines are particle size, specific 
gravity, abrasiveness, minimum velocities, 
and pumping considerations. An abridged 
article extracted from a paper published in 
Annual Mining Transactions, vol. 220, 1961. 
(Mintnc ENGINEERING, August 1961) p. 
976. 


SME Meeting Papers: The following ab- 
stracts of papers presented at SME meet- 
ings are given for your information. 
Preprints of these papers will be avail- 
able at the meeting. 

Flotation of Microorganisms by A. M. Gaudin 
—In this publication the author is presenting 
an entirely new and stimulating application 
of flotation. He points out the difference in 


size and shape of the species to be floated 
and the differences in their specific gravity 


when comparing mineral flotation with 
microorganism flotation. Size and _ specific 
gravity make bubble-particle encounter less 
likely in microorganism experimentally, 
showing that microorganisms can be floated 
from one another, and that they can be con- 
centrated simply and rapidly. Commemora- 
tion of the 50th Anniversary of Froth Flota- 
tion in the U.S., Denver, September 1961. 


Froth Flotation of Ion-Exchange Resins and 
Its Application to Practice by Roshan B. 
Bhappu—Efforts to froth-float ion-exchange 
resins from unclarified liquors and pulps con- 
taining a high percentage of solids have 
resulted in the development of effective 
procedures for floating such resins. Cation 
exchange resins are collected and floated 
with cationic amine-type collectors, whereas 
anionic exchange resins are amenable to 
flotation with collectors of the anionic sul- 
fonate and thiophosphate types. The results 
of preliminary tests of the resin-flotation 
technique in the hydrometallurgical treat- 
ment of natural ores of copper, uranium, and 
gold have demonstrated the technical and 
economic feasibility of such a _ process. 
Commemoration of the 50th Anniversary of 
Froth Flotation in the U.S., Denver, Septem- 
ber 1961. 


Flotation Aids Cyanidation of Pachuca Ores 
by Russel Bryan—This history of the 
Pachuca silver mining district is reviewed 
from its inception in 1532, through 375 
years of amalgamation, followed by cyani- 
dation and then flotation as an aid to 
cyanidation. The economics of the operation 
and the assessment of flotation benefits as an 
aid to cyanidation are discussed. It is also 
pointed out that Mexican government assist- 
ance has made possible an extension of many 
years of active life for this district. The 
present metallurgy and flow sheet are re- 
viewed. Commemoration of the 50th Anni- 
versary of Froth Flotation in the U.S., 
Denver, September 1961. 


New Developments and the Future of Flota- 
tien in Italy by L. Usoni—The author re- 
views the work of various Italian investi- 
gators since 1901, and the development of 
flotation practice at various Italian mining 
properties over the years. A very detailed 
picture of that development, the present 
status of the mineral dressing in Italy, and 
its future prospects are well presented. 
Mr. Usoni concludes by pointing out that 
basic research is receiving considerable at- 
tention as reflected by construction of a na- 
tional Research Center for Mineral Dressing 
in 1954. Commemoration of the 50th Anni- 
versary of Froth Flotation in the U-.S., 
Denver, September 1961. 


Measurement of Zeta Potentials by a Radial 
Streaming Methed by P. Stewart—This 
work was performed in partial fulfillment of 
a contract with the Chemical Warfare 
Laboratories, Army Chemical Center, Md. 
The various problems involved in the meas- 
urement of zeta potentials and contact an- 
gles are discussed. The mathematics neces- 
sary for proper evaluation is developed and 
discussed. Commemoration of the 50th Anni- 
versary of Froth Flotation in the U-S., 
Denver, September 1961. 


An Investigation of the Mechanism of Selec- 
tive Salt Flotation and Discussion of Under- 
lying Theories by Ing. Arno Singwald—The 
paper discusses the cationic, anionic basic 
theory of salt flotation. The properties of 
surface energy, solubility, presences of out- 
side soluble and insoluble ions are outlined. 
The basic mechanism is postulated and 
illustrated. Assuming that it is necessary for 
collector film to be adapted to the mineral 
surface (perhaps also to the liquid layer) 
to insure flotation, we must further the 
study of hydration on individual crystals and 
especially the time rate of ion movement and 
formation. Commemoration of the 50th Anni- 
versary of Froth Flotation in the U-.S., 
Denver, 1961. 


Aspects of Flotation Cell Design by 
A. Jowett—The study of flotation cell design 
is complex, since many different approaches 
to the problem are possible. Fundamentals 
of bubble mineral contact, cell hydrodynamics 
and studies of flotation kinetics offer basic 
methods of approach. Alternatively statis- 
tically designed experiments may be used to 
test variables on existing cells to find 
optimum operating conditions; each type of 
cell may then be compared. An experiment 
of this type is described. A suitable criterion 
for the actual classification of cells and cell 
types is investigated and proposed. Com- 
memoration of the 50th Anniversary of Froth 
— in the U.S., Denver, September 
1961. 


The Analysis of Flotation Test Data by C. C. 
Dell—This paper concerns the development 
of a new criterion of performance taking 
into account both recovery and grade. Re- 


coveries are compared when the grade of 
is not constant by collecting 


concentrate 


: 
| 
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several successive concentrates from a batch 
flotation test, and plotting cumulative re- 
covery against cumulative weight-yield. It 
is shown that such a plot possesses vec- 
torial properties which are similar to those 
of the Mayer-curve used by coal prepa- 
ration engineers. Examples are given show- 
ing how this type of plot can be used for 
the solving of problems, such as deter- 
mining the grades and recoveries in two and 
three product separations, measuring the ac- 
curacy of a flotation separation, and express- 
ing graphically the state of liberation of a 
sample. Commemoration of the 50th Anni- 
versary of Froth Flotation in the U.S., Den- 
ver, September 1961. 


Recent Research and Development in Flota- 
tion of Oxidized Ore of Copper, Lead, and 
Zine by M. Rey—This paper describes 
briefly flotation studies which have been 
carried out in several European and African 
countries. It starts with flotation of oxidized 
copper ores in Katanga, the great mining 
district of the former Belgian Congo, and 
then describes improvements in flotation of 
oxidized lead ores in Morocco and Sardinia. 
Finally, flotation of oxidized zinc ores is 
considered along with laboratory studies in 
Paris, France. Commemoration of the 50th 
Anniversary of Froth Flotation in the U.S., 
Denver, September 1961. 


Extraction of Molybdenite from Copper 
Flotation Products by Robert W. Hernlund— 
This paper is a review of current practice 
in the deld. It is pointed out that 15,000,000 
Ibs of molybdenum out of an estimated 
annual total of 60,000,000 Ibs of molybdenum 
in the U.S., is by this method. In this 
scheme the copper and molybdenite are 
floated in a bulk concentrate which is re- 
treated to recover molybdenum. Four phases 
of current practice are reviewed: 1) factors 
affecting molybdenite metallurgy in the cop- 
per flotation circuit; 2) the basic methods 
of separating molybdenite from copper 
sulfides; 3) upgrading the moly rougher 
product; and 4) current research and future 
trends of moly by-product operations. Com- 
memoration of the 50th Anniversary of 
Froth Flotation in the U.S., Denver, Septem- 
ber 1961. 


Phosphate Flotati by I. Milton LeBaron— 
The author reviews the history of phosphate 
beneficiation in Florida from its inception in 
1883. Flotation was introduced from 1927-41, 
and the following important factors estab- 
lished: 1) imporance of thorough desliming; 
2) effect of high percentage solids in reagent 
conditioning; 3) use of fuel oil to extend 
fatty acid collectors; 4) effect of kerosene 
as extender and also its importance in 
improving selectivity; and 5) tall oil use 
as substitute for more highly purified fatty 
acids. In the late 30’s the introduction of 
amines was an important development. Since 
that time improvements have been of a 
minor nature. The details of current practice 
are also discussed. Commemoration of the 
50th Anniversary of Froth Flotation in the 
U.S., Denver, September 1961. 


Analysis on the Flotation Performance of 
Iron Ores by J. W. H. Chi—Correlations 
of a large amount of iron ore flotation data 
has shown conclusively that for a given iron 
ore-collector system, the ore being of a 
given grind, there exists an equilibrium 
relationship such that the grade is a unique 
function of recovery in the rougher concen- 
trate, independent of flotation process vari- 
ables. Analysis of errors showed that this 
unique relationship can best be defined by 
plotting the rougher recoveries versus the 
weights floated, the data being derived 
from any combination of process variables 
on the same ore-collector system. Errors in 
chemical analysis result in large scatter of 
the data on a grade versus recovery plot, 
but the scatter can be reduced considerably 
by plotting recovery versus the weight 
floated. All available data have been cor- 
related well within the experimental error. 
Commemoration of the 50th Anniversary of 
Froth -* cae in the U.S., Denver, Septem- 
ber 1961. 


Flotation’s Early Years by E. J. Pryor—The 
period before 1910 is briefly outlined and 
source material (some communicated 
privately) of the first few years of the 
Jubilee period is put on record accurately. 
The actual technical, legal problems, and 
development aspects of the beginning of 
flotation are documented. These beginnings 
in many respects were comparable to today’s 
work and should be _ reconsidered and 
developed. Commemoration of the 50th An- 
niversary of Froth Flotation in the U.S., 
Denver, September 1961. 


Dezincing of Lead Concentrates at the Sul- 
livan Concentrator by H. J. Chalmers—The 
purpose of this paper is to describe both 
the development and the current operation 
of the dezincing of lead concentrate as 
practiced at the Sullivan Concentrator. The 


process is one of floating zinc minerals 
away from depressed galena, and then 
floating the galena. This galena concentrate 


contains sufficient zinc so that it has to be | 
dezinced by a process of selective flotation. | 


Additional research in an attempt to further 
improve operating results is outlined. Com- 
memoration of the 50th Anniversary of Froth 
— in the U.S., nver, September 
1961. 


Design of the Flotation Section by O. W. 
Walvoord—Summarizes and serves as a check 
list of all those items that should be con- 
sidered in the engineering, design, and lay- 
out of the flotation section. Topics such as 
the feeding system, pulp distribution, posi- 
tioning of cells, launders, pumps, handling 
of froth, piping, reagent feeding, sampling, 
instrumentation, housing, heating, cranes, 
electrical, and safety are briefly discussed. 
Commemoration of the 50th Anniversary of 
Froth Flotation in the U.S., Denver, Septem- 
ber 1961, 


Microscopy Applied to Mineral Dressing by 
G. C. Amstutz—This paper gives a brief 
summary on routine microscopic analyses 
and on the methods available for special 
studies. Some of these methods have been 
developed or refined by the author and are 
here described for the first time in detail. 
Commemoration of the 50th Anniversary of 
Froth Flotation in the U.S., Denver, Septem- 
ber 1961 


Condensed Sodium Phosphates in Ore Bene- 
ficiation by John W. Lyons—The chemistry 
of the homologous series of condensed so- 
dium phosphates is briefly presented. A few 
functional properties of interest in process- 
ing aqueous mineral suspensions are given 
and applications in related fields are re- 
viewed. Some examples of uses in flota- 
tion processes are outlined with 'abuoratory 
and plant information. Areas that may 
benefit from this approach are critically 
discussed. Commemoration of the 50th Anni- 
versary of Froth Flotation in the U.S., 
Denver, September 1961. 


Technical Effiiciency of Concentration 
Operations by J. Stevens—New expres- 
sions for Concentration Efficiency and Con- 
centration Index in the technical assessment 
of mineral concentration processes have been 
defined. The limitations of the new expres- 
sions are discussed and examples are given 
of their application to the assessment of 
some concentration operations, in which it is 
shown, by comparison, that the new ex- 
pressions give more acceptable values for 
efficiency and concentration index than 
any of the other expressions considered. 
The expressions can also be advantageously 
applied to scatter diagrams, multi-component 
systems, size-assay analyses and classification 
data. Commemoration of the 50th Anniver- 
sary of Froth Flotation in the U.S., Denver, 
September 1961. 


New Facets in Flotation at Climax by R. E. 
Cuthbertson—Important mileposts in the 
history of milling at Climax are reviewed 
briefly to set the stage for a discussion of 
recent developments. Flotation problems of 
an unusual nature have arisen during the 
past few years. Chief among these have been 
interference from slime flocculation, loss in 
recovery due to water contamination, the 
detrimental effect of concrete in caved ore, 
increased pyrite activation, and a problem 
of lead elimination due to an increase in 
galena content of ore in new mining zones. 
Steps taken to overcome these problems 
include the use of dispersants and pH re- 
gulating agents, treatment of camp sewage 
water with activated charcoal, and use of 
special reagents for selective elimination of 
galena in froth cleaning operations. Briefly 
discussed is the use of flotation in con- 
junction with by-product tungsten recovery. 
Commemoration of the 50th Anniversary of 
a in the U.S., Denver, Septem- 
er 


Frothing Characteristics of Alcohol Solutions 
by Hiroshi Kuno—This paper describes an 
attempt to find the nature of rather unstable 
froths of aqueous solutions of n-Pentyl, 
-Heptyl, and -Octyl alcohols and n-Hexyla- 
mine. Frothability and persistence of froths 
made by different methods were studied and 
compared with single bubble measurements. 
Commemoration of the 50th Anniversary of 
oe in the U.S., Denver, Septem- 
er 1 


For more information, circle the follow num- 
bers on the reader service card: 14 jassco 
Leb. Jaw Crusher; 15, Massco Gy-Roll Reduc- 
tion Crusher; 16, Lab. Crushing Rolls; 
Massco-McCool Pulverizers; 18, 
Density Scale. 


Laboratory 
rushers an 
ulverizers 


Welded steel frame; manganese steel 
jaw and cheek plates; bronze bushed 
bearings; smooth jaws give better 
product and easier cleaning. Adjust 
for plate wear and product size by 
convenient hand wheel adjustment. 


6” and 10” Massco 
Gy-Roll Reduction 
Crusher 


Reduces 4%” feed to as fine as 10 
mesh in single pass. High capacity, 


Sizes (Diameter x width): 10x 6” 
and 12’x 8”. Adjustable roll space 
setting up to %4”. V-belt drive. 
Heavy, cast frame absorbs vibra- 
tion, results in long life. 


Pulverizers 


Disc type grinder with a planetery 
movement. No gears. Will grind 4“ 
to 150 mesh in one pass. 


Marcy Pulp 

Density Scale 

Gives direct reading of 
weight; specific gravity 
of liquids, pulps, and dry 
solids; percent solids in 
pulp. Very accurate. Easy 
to clean. 
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that cares enough 


LAPEL BUTTON 


CUFF LINKS 


WHAT SYMBOLIZES PRESTIGE 


IN THE MINERAL INDUSTRIES? 


To belong to the Society of Mining Engineers of AIME is 
a measure of the high regard and admiration in which 
each member is held by his fellow professionals and the 
Public. It is a mark of Prestige. 


The seal of the Society of Mining Engineers of AIME is 
the symbol of that prestige—recognized wherever mining 
men gather. 


In response to many requests from members, the 
jewelry illustrated on this page has been designed to 
permit SME members to wear the Society’s seal. 


Executed in antique gold with the lettering, hammer, 
chisel, and derrick in bold relief, these handsome pieces 
of fine jewelry will be numbered among your prized 
possessions. Only SME members may acquire them. 


Here is a symbol of Prestige for you. 


TIE CHAIN 


TIE TAC 


CHARM 


TIE BAR 


Wear it and be recognized 
as an SME member. 


Those who are recognized 
are remembered. 


Use the handy order form 
below. 


BRACELET CHARM ATTACHED 


Send check or money order 
Add 10 pct federal tax 


PLEASE ORDER DIRECT FROM: 
0. C. TANNER COMPANY 


CIRCLE ITEMS DESIRED 


All accessories gold-filled. 
Emblems as indicated 


1930 SOUTH STATE STREET 
SALT LAKE CITY 15, UTAH 


Gold 
Plate 


1/10 
10K 


Lapel Button $2.60 $3.10 
Cuff Links 5.45 6.45 
Tie Chain 5.40 5.90 
Tie Tac 2.80 3.30 
Charm 2.65 3.15 
Tie Bar 4.70 5.20 
Bracelet & Charm _ 4.10 4.60 
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10K 14K Total 


$ 5.10 $ 6.30 Full Name 
10.45 12.85 (First) 
7.90 9.10 
5.30 6.50 
515 6.35 
7.20 8.40 
6.60 7.80 City, Zone, State 


Total . 


ALL ITEMS SHOWN ACTUAL SIZE 


(Middle Initial) 


(Last) 


IS 


Here’s the first mine communications system 
fully protected against power failure 


Power failures can’t knock out the rugged M-S-A E-60 
MinePhone. 

Always operative, power comes from the storage battery, 
on constant charge from the trolley. Takes only one watt 
of battery energy to ready the MinePhone for standby 
transmission or reception. In event of power failure, you 
still have hours of service from the fully charged battery. 
As power is restored, battery is automatically recharged. 

The compact transistor makes possible a 35% reduction 
in size of this new transmitter /receiver. There are no vac- 
uum tubes to wear out. No damage due to vibrations. 

Consider these safety factors: the E-60 MinePhone — 


Circle No. 19 on the reader service card. 


NEW Completely Transistorized M-S-A° Model E-60 MinePhone” 


needing no warm-up period — permits instant reporting of 
hazardous mine conditions. Scheduling is more efficient. 
And in case of emergency you can alert both surface and 
mine personnel — keep them tuned in — even when trolley 
power is off, 

You can realize an impressive pick-up of movements 
from face to tipple, too. More trips per shift without costly 
traffic tie-ups. Improved control and distribution of mobile 
equipment. No unnecessary starting and stopping. 

Your MSA representative would be pleased to discuss 
your actual communication requirements. Call him soon. 
And write us for free product data bulletin. Mine Safety 
Appliances Company, Pittsburgh 8, Pa. In Canada: Mine 


Safety Appliances Co. of Canada, Ltd., “MS'A* 


500 MacPherson Ave., Toronto 4, Ontario. 


| 


have earned customer 


accepta nce Hard. Tough. Consistently uniform, right down 
to the core. Those are the qualities that have sold more than a million tons of Sheffield 
Grinding Balls. They’ve proved their dependability on every kind of grinding job, all over 
the world. Moly-Cop Balls keep their sphericity longer, give a bet- 
ter grind at a lower cost per ton. That’s because Sheffield alloying, SHEFFIELQ 


heat-treating and forging are kept consistently uniform, too... by MOLY-COP 
constant quality control. Sheffield Plants: Houston ¢ Kansas City « Tulsa Grinding Balls 


ARMCO Sheffield Division 
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(101) ROTARY COMPRESSOR: A 
bulletin describing the power in- 
crease in the 125 rotary compressor 
has been printed by LeRoi Division 
of Westinghouse Air Brake Co. The 
53-hp engine provides a 60 pct 
power surplus to the compressor at 
only 1600 rpm. Automatic switches 
to control air and engine oil temper- 
ature as well as design features to 
reduce maintenance and repair are 
described in the four-page bulletin. 
Condensed specifications for the util- 
ity, skid, and diesel units are also 
included. 


(102) ROCK DRILLING RIGS: In- 
gersoll-Rand has published a 20-page 
booklet illustrating special rock drill- 
ing rigs for construction, mining, 
tunneling, and submarine work. The 
booklet is replete with on-the-job 
photos of special rigs engineered to 
meet exact requirements of each job. 
The publication is designed to show 
how contractors and mine operators 
can construct special drilling rigs to 
meet their own particular problems 
using these drilling components. 


(103) CLAMSHELL PRICE SHEET: 
A publication quoting prices of their 
clamshell buckets has been released 
by Erie Strayer. The price sheet has 
been prepared especially for inser- 
tion into salesmen’s crane catalogs 
for quick reference in quoting on the 
buckets. 


(104) HOPPER-LOADER: A six-page 
bulletin on the Eimco 631 hopper- 
loader has been made available by 
The Eimco Corp. Included are pic- 
tures and details of the various fea- 
tures of this crawler-mounted loader, 
as well as complete specifications on 
this air- or electric-operated (a-c) 
unit, which has a load carrying capa- 
city of 56 cu ft. The 45-cu ft hopper 
and the 11-cu ft bucket can be loaded 
for transporting in less than a min- 
ute, with the powerful bucket motor 
and crawler tracks applying ample 
breakout force at the bucket lip. 


(105) EQUIPMENT FOR MINING 
AND PROCESSING: Rotary kilns, 
mills, crushers, feeders, and other 
equipment for the mining and proc- 
essing industries are described and 
illustrated in a four-page bulletin 
being offered by Traylor Engineer- 
ing and Manufacturing, a division of 
Fuller Co. Bulletin TGB-2A contains 
separate sections discussing design 
features and operation of rotary 
kilns, ball and compartment mills, 
rotary coolers and dryers, gyratory 
and jaw crushers, and slurry and 
table feeders. 


FOR MINE AND MILL 


(106) PROTECTIVE GLOVES: B. F. 
Goodrich Industrial Products Co., a 
division of the B. F. Goodrich Co., 
has published an eight-page guide to 
the selection of industrial gloves for 
handling nearly 400 different chem- 
icals. Included in the catalog is a 
performance chart which rates the 
comparative wear and chemical re- 
sistance of neoprene, neoprene- 
coated, Koroseal-coated, and rubber 
gloves. 


(107) TRUCK FLEET—LEASE OR 
BUY?: A second edition of its study 
analyzing the pros and cons of truck 
fleet leasing plans compared with 
company ownership has been pub- 
lished by the Foundation for Man- 
agement Research. Entitled “Truck 
Fleets: Lease or Buy? An Analysis 
of Truck Transportation Costs”, this 
32-page booklet has been revised to 
include data from a new survey cov- 
ering fleet operation practices of 
more than 4500 corporations, as well 
as leasing plans offered by national 
truck leasing organizations. Costs of 
company-owned fleets are compared 
with leasing costs. The study deter- 
mines a “cutoff point” to aid financial 
officers in determining when it is 
more profitable to lease truck fleets 
and when it is more profitable to own 
them. 


(108) BUTTERFLY VALVES: The 
Henry Pratt Co. has published a bul- 
letin describing the new designs in 
Rubber Seat butterfly valves. The 
bulletin covers models from 3 to 144 
in. for pressures from vacuum to 150 
psi. Dimensions are also included. 

(109) AIR COMPRESSOR: A 16-page 
catalog, covering its complete line of 
air compressors for automotive, in- 
dustrial, and contractor applications, 
has been published by Lincoln Engi- 
neering Co., a divison of The McNeil 
Machine & Engineering Co. Included 
in Catalog 20 is data on more than 
200 models (both gasoline and elec- 
tric driven) featuring automatic 
start-and-stop and constant-running 
units, plus illustrations and descrip- 
tions of compressors available with 
either horizontal or vertical tanks. 


For more information about the Joint Meeting of the 
Industrial Minerals Divisions of CIM and SME 
being held in Ottawa, Ontario on October | to 3, 
fill in your name and address on Reader Service Card 
and circle No. 100. 


(110) CUT PRODUCTION COSTS: A 
mobile multiple shooting system to 
improve drilling and shooting cycles 
in conventional coal mines is fea- 
tured in a booklet entitled, “9 Ways 
To Cut Production Costs,” issued by 
Long-Airdox Co. The system em- 
ploys either a TDF drilling and 
shooting machine or a battery-pow- 
ered shot fireman’s car. A mobile 
drill is used for drilling, and this 
mobile carrier transports automatic 
discharge Airdox tubes, sequence 
valves, and flexible rubber shooting 
hoses. 


(111) PHOTOELECTRIC TACHOM- 
ETER: A portable self-contained pho- 
toelectric tachometer for fast, accu- 
rate measurement of both rotating 
and reciprocating machinery, is de- 
scribed in a bulletin available from 
Simonds Worden White Co. This in- 
strument requires no external power 
source and no mechanical or elec- 
trical contact with the machinery 
whose speed is being checked. Un- 
like a stroboscopic tachometer, the 
instrument will measure the speed 
of both constant and changing speed 
machinery. This tachometer utilizes 
a photoelectric cell that responds to 
very small changes in illumination. 
As the cell senses a light change 
caused by a marker on the moving 
object, it transmits a signal to a 
pulse triggered computer, which in 
turn, counts the rate at which the 
light changes, averages the rate per 
minute, and displays the result on 
a direct reading dial. 


(112) DUST COLLECTOR: A highly 
effective collector which draws dust 
through hollow drill steel during 
placement of holes for roof bolts in 
underground mechanical operations 
is described in a bulletin available 
from Mine Safety Appliances Co. 
The Thru-Steel dust collector is ap- 
proved as a unit by the U.S. Bureau 
of Mines, and can be legally added 
to any approved drill or used to con- 
vert existing systems. 


(113) EQUIPMENT REPLACE- 
MENT: Recently published by Cater- 
pillar Tractor Co. is an eight-page 
booklet entitled, “It’s A Matter Of 
Record . . . It Pays To Replace Older 
Equipment.” The company docu- 
ments changes from previous model 
tractors in the D7 and D8 class. The 
brochure demonstrates how improve- 
ments in today’s 235-hp D8H and the 
140-hp D7D are resulting in greater 
profit potentials for cwners. 
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(114) WEATHERPROOF FIELD 
BOOK: A four-page brochure de- 
scribing a new weatherproof field 
book that permits permanent records 
to be made in rain and excessive 
humidity is now available from 
Keuffel & Esser Co. Made of chem- 
ically-treated paper known as Rite 
In The Rain, this paper is said never 
to warp, wrinkle or soak up mois- 
ture. It is reportedly the only water- 
proof paper that can be written on 
while the surface is wet. Part of the 
last page of the booklet is made of 
the chemically-treated paper and is 
provided for you to test the com- 
pany’s claims. 


(115) CRANE EXCAVATOR: A re- 
cently-published bulletin by Bucy- 
rus-Erie lists 56 improvements on 
the company’s Model 88-B Series 
Two crane-excavator. The 88-B is 
fully convertible for crane, dragline, 
clamshell, shovel or stripping shovel 
operations. Notable improvements 
have been made on the machine’s re- 
volving frame, deck machinery, 
power units, air controls, crawlers, 
and shovel, crane, clamshell, and 
dragline front ends. 


(116) END BITS: An eight-page bro- 
chure by American Manganese Steel 
Division of American Brake Shoe Co. 
gives all relevant part numbers and 
complete catalog information on end 
bits for various tractor models and 
dozer types. Furnished in multiple 
alloy steel, these end bits maintain 
sharp cutting edges and reportedly 
provide up to three times the service 
life of ordinary carbon steel bits. 


(117) DUST ARRESTERS: Northern 
Blower Division, Buell Engineering 
Co., Inc. offers an eight-page bro- 
chure covering automatic bag type 
dust arresters that collect dust with- 
out interruption during bag cleaning. 
The booklet gives design and assem- 
bly information, tells how the dust 
collector operates, diagrams con- 
struction details, and _ tabularizes 
dimensions and capacities. Text ex- 
plains how air passes through cloth 
filter bags and deposits dust on the 
inside surfaces, and how a variable 
speed electric timer controls the cyc- 
lic shaking and cleaning of bags. 


(118) BELT MATERIAL: A 12-page 
illustrated engineering catalog issued 
by Extremultus, Inc. describes their 
flexible, oriented nylon-polymer 
core belting. The booklet features 
comprehensive engineering and ap- 
plication data, including graphs to 
determine proper type belt, as well 
as charts for belt width and tension. 


(119) CLAMSHELL BUCKETS: 
Erie Strayer Co. has announced a 
catalog for clamshell buckets, grabs, 
and grapples. The 50-page bulletin 
(No. 2L-60) contains much valuable 
general information. Included are 
data on how to choose the proper 
clamshell bucket and tables showing 
the relationship of Erie Strayer 
buckets to weights of materials and 
sizes of cranes. 


(120) SPEED REDUCERS: A bulle- 
tin containing information on Jones 
horizontal and vertical spiral bevel 
speed reducers is now available from 
Hewitt-Robins. Bulletin J-25 cites 
the advantages of spiral bevel design 
speed reducers, including § space 


economy, and low maintenance. 


(121) PLASTIC CAPS AND 
SLEEVES: A bulletin published by 
Protective Closures Co., Inc. an- 
nounces the availability of larger 
size protective polyethylene caps and 
sleeves to safeguard threaded shafts, 
drill pipe, and other products and 
components of relatively large diam- 
eter or odd shape. The bulletin in- 
cludes illustrations indicating some 
design possibilities for these caps 
and sleeves which, by a new produc- 
tion technique, may be loaded in 
practically any shape or depth at low 
cost even in small quantities. 


(122) DRAGSCRAPERS AND CA- 
BLEWAYS: A folder by Sauerman 
Bros., Inc. covers in brief form: 
dragscrapers and slackline cableway 
machines; crescent buckets used 
with draglines; plus data on wire 
rope fittings and Durolite blocks. 
Photographs and line drawings show 
typical installations and illustrate 
the various Sauerman methods of 
excavating and hauling. 


(123) EYE PROTECTION: Conveni- 
ent, non-fogging eye protection is 
described and illustrated in a bulle- 
tin now available from Mine Safety 
Appliances Co. This Skullgard Eye- 
shield is suited to many phases of 
industrial and mining work. Protec- 
tion is available through the hinged 
plastic shield (either clear or green 
tinted) which may be attached to 
any safety hat or cap. 


(124) DRILLING MACHINE: Bulle- 
tin 813-A describes applications and 
specifications of The American Tool 
Works Co.’s 19-in. Column Traveling 
openside boring and drilling ma- 
chine. Designed to machine heat ex- 
changer plates, engine bases, and 
structural steel, this machine also 
handles smaller work set up in one 
or more areas while parts are being 
machined in others. 


(125) WELDING INFORMATION: 
An eight-page folder, published by 
The McKay Co., contains case history 
reports of how three companies ben- 
efited by the use of the company’s 
electrodes and wires. One company 
was able to fabricate a lightweight 
mobile, diesel pile hammer, with low 
hydrogen electrodes, with a resultant 
strength equal to a cast or forged 
pile hammer; a second report ex- 
plains how stainless electrodes and 
wires were used to fabricate a “no- 
margin for error” 34-ft pressure ves- 
sel for an AEC test reactor; a third 
shows how a coal company is getting 
as much as 400 pct longer life from 
hard surfacing materials for bucket 
teeth. 


944—MINING ENGINEERING, AUGUST 1961 


(126) LIGHTWEIGHT TRAILERS: 
A six-page illustrated folder explain- 
ing the Martin Folding Gooseneck 
and lightweight trailers was recently 
released by Hyster Co., Martin 
Trailer Division. Entitled “Martin 
Mobility,” the folder outlines the 
safe, fast loading advantages of these 
trailers. Extra payload-carrying ad- 
vantages of the trailers are detailed. 


(127) QUARTZ-BEAM FLOOD- 
LIGHT: Crouse-Hinds Co. describes 
its quartz-beam floodlight, a com- 
pact, highly efficient floodlight de- 
signed for the quartz-iodine lamp, 
in Bulletin 2725. The bulletin gives 
specifications and photometric data 
on the new floodlight, which can be 
used where long life and high effi- 
ciency are desired. 


(128) LUBRICATION EQUIPMENT: 
Catalog 82, illustrating and describ- 
ing its line of centralized lubrication 
equipment, has been published by 
Lincoln Engineerng Co., a divison of 
The McNeil Machine & Engineering 
Co. Featured in the 32-page catalog 
is their complete line of lubricant 
application equipment with descrip- 
tions of fully automatic, semi-auto- 
matic, as well as manual methods of 
operation. 


(129) BACKING AGENT: “Just Mix 
and Pour” is the title of a six-page 
bulletin released by Nordberg Mfg. 
Co. describing a non-metallic back- 
ing. The bulletin presents the story 
of Nordbak, originally developed for 
use in Symons cone crushers and now 
widely used for that purpose as well 
as in gyratory crushers, grinding 
mills, and other machiriery where 
backing agents are required. Proce- 
dures for backing crusher members 
are shown and described. 


(130) TRACTOR-SCRAPER: Com- 
plete details of the 619C tractor- 
scraper manufactured by Caterpillar 
Tractor Co. are contained in a book- 
let issued by the company. Features 
are described including the choice of 
power shift or direct drive, the four- 
cylinder 280 maximum hp engine, 
the improved Lowbowl scraper, and 
the features of fast servicing. 


(131) METAL HOSE: Bulletin No. 
IPB-Sec. 3A, published by the Uni- 
versal Metal Hose Co., covers a wide 
selection of flexible metal hose spe- 
cially designed for gravity or pneu- 
matic transfer of grains and bulk 
materials where resistance to severe 
abrasion and corrosion is required. 
Featured are “Steelflex” Type U-100 
in various weights and “Easyflo” in 
standard and heavy-weight. 


PORPHYRY COPPERS by 
A. B. Parsons and ORE DE- 
POSITS OF THE WESTERN 
STATES, by W. Lindgren two 
extremely popular volumes 
published by AIME, are now 
out of print. For informa- 
tion on possible new editions 
of these publications, see the 
Secretary’s Letter on page 954. 


Jeffrey Type 97 Crawler Loader delivers 
up to 35 tons of payload per minute 


The rugged Jeffrey Type 97 Crawler Loader has 
been developed to meet the problems of loading 
in high seam mines. It is a fast, easily maneuver- 
able, high capacity loader rated to handle 21 
TPM of coal or 35 TPM of salt. 


Seven electric motors power the Jeffrey 
Crawler Loader; two drive the gathering arms, 
two are used for tramming, two provide a 
separate drive for the conveyor, and one is used 
to power the gear pump that supplies oil to 
elevate and swing the discharge conveyor and 
raise and lower the gathering head. 


The Jeffrey Type 97 Crawler Loader is pro- 
duced in two basic models. Type 97-A is designed 


For further information, circle the foliow numbers on 
the reader service card: 21, Type 97-A; 22, Type 97-B. 


specifically for loading coal. Type 97-B is 
designed to load salt, gypsum, or other similar 
materials. Standard heights of the Loaders 
are 43” and 48”, 

For detailed information about either model 
of the Jeffrey Type 97 Crawler Loader, write 
The Jeffrey Manufacturing Company, 865 
North Fourth Street, Columbus 16, Ohio. 


Mining Conveying 
Processing Equipment... 
Transmission Machinery... 
Contract Manufacturing 
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Proof from Jones & Laughlin! 
Ni-Hard liners keep their contour 


after grinding better than 2 million tons of ore 


Here’s photographic proof from the 
Benson Mine, New York Ore Division 
of Jones & Laughlin Steel Corporation 
in upstate New York. 


Ni-Hard liners keep their contour — 

resist abrasion — provide a slow, uni- 
form wear rate — are good to the last 
inch. 
You could never tell by looking at them, 
but these Ni-Hard* nickel-chromium- 
iron alloy shell liners have been grind- 
ing iron ore for more than 2 years. With 
better than 2 million tons of ore behind 
them, they’ve still got plenty of tonnage 
left in them! 


Used in J&L’s ball mills and rod mills 
—at the feed end as well as the discharge 
end—these Ni-Hard liners are delivering 
superior abrasion and wear resistance. 
They’re saving many thousands of hours 
of downtime, many thousands of dollars 
in repair and replacement. 


Try a set of Ni-Hard liners and see for 
yourself how the abrasion and wear re- 
sistance of Ni-Hard can increase your 


tonnage, can lower your costs. 

Our detailed 58-page booklet, “Engi- 
neering Properties and Applications of 
Ni-Hard” suggests many ways to put 
this versatile and long-lasting material 
to work profitably. Say the word and 
we'll be glad to send you a copy. 


*Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NI-HARD* 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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Kitimat Smelter to Reopen This Fall 


Aluminium Co.’s major subsidiary, Aluminum Co. of Canada Ltd., expects to 
reopen its smelter at Kitimat, B. C., September 7. A temporary lack of power 
forced the smelter’s closing in mid-June when it was decided to clear rock falls 
blocking a ten-mile tunnel through which water traveled to Kitimat’s power 
plant at Kemano. After draining the tunnel, damage was reportedly greater than 
originally anticipated. Unofficial observers believe that resumption of operations 
may be delayed several weeks beyond the company’s tentative start-up date. 


Russia May Develop New Aluminum Source 


There is speculation that future Russian aluminum may be produced from 
nepheline. Huge deposits of this material occur around Murmansk in Russia’s 
Arctic region and are said to be the richest in the world. Nepheline, contain- 
ing about 30 pct aluminum oxide, is calcined and treated with sulfuric acid, 
converting the aluminum oxide to aluminum sulfate. The ferrous oxide is re- 
moved to leave pure aluminum sulfate. This is then reconverted to pure 
aluminum oxide for ordinary electrolytic processing into aluminum metal. By- 
products of the process can be used to make cement and are expected to pay 
for process costs. Presently, Russian aluminum is being produced from Hun- 
garian bauxite which reportedly has reserves of 120 to 140 million tons. 


Inco Raises Nickel Price by Ten Pct 


International Nickel Co. increased the price of nickel in U.S. and overseas 
markets by ten pct, thus restoring profit margin on nickel poundage to 1956 
levels. The new export price of electrolytic refined nickel from Port Colborne 
or Thompson refineries to the U.S. is now 81.25¢ (U.S.) per lb, including a 1.25¢ 
import duty paid by the company. The net increase of 7.25¢ (U.S.) per lb was 
made to offset rising production costs which Inco has been absorbing in the 
four and a half years since its last price increase. 


Government Lead-Zinc Proposal Offered, Dropped 


No respite for the ailing lead-zinc industry for the time being. A White House 
proposal to buy $65 million of lead and zinc with funds derived from saies of 
farm surplus products overseas met with a negative response from many legis- 
lators and industry spokesmen. It was felt that this plan was only a “token 
gesture” and would not solve the basic industry problem of excessive imports 
of these metals. An accompanying proposal to increase the price of silver by 
altering present Treasury policy of selling nonmonetized silver at 91¢ an oz. 
was itself rejected by the Treasury Department. 


Interior Department Aids Utah Potash Development 


Secretary of the Interior Stewart Udall has declared the temporary withdrawal 
of approximately 5000 acres of high-grade potash deposits in southeastern Utah 
from oil and gas leasing. The lands, eight miles northwest of Moab, reportedly 
contain one of the richest potash deposits in the U.S. The Seven Mile area, as 
the lands are called, are just six miles north of Cane Creek where over 9000 acres 
of valuable potash deposits were withdrawn from oil and gas leasing last 
August. A ten-year withdrawal will make it possible for the Seven Mile area 
to be jointly developed with the Cane Creek deposits. 
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St. Joseph Lead to Close Bonne Terre Mine 


After nearly 94 years of operation, St. Joseph Lead Co. will be closing its Bonne 
Terre lead mine in southeastern Missouri. The closing is a result of the low cost 
of lead and doubts that the economic climate will improve appreciably in the 
near future. The mine employs 170 workers, some of whom will be absorbed by 
new developments in other areas. 


Texas Gulf Sulphur Plans Drilling Project in the Arctic 


Texas Gulf Sulphur, which has acquired extensive mineral holdings in an area 
about 2000 miles north of Toronto, scheduled a diamond drilling program for 
late July. The property is in the Baffin Islands in Canada’s Arctic region. 
Texas Gulf credits find to 1957 Canadian Geological Survey work when numer- 
ous outcrops of lead-zinc mineralization were found. While some holes are ex- 
pected to be drilled this year, it is reported that the bulk of the drilling will be 
accomplished in 1962. 


Cement Imports Found to be Damaging to Domestic Producers 


The Tariff Commission has unanimously determined that sales of Belgian port- 
land cement at “dump” prices in Florida are injuring domestic cement produc- 
ers in that area. Under the Antidumping Act, the Secretary of Treasury must 
now impose higher import duties needed to make the U. S. price conform to 
the fair market value of cement in Belgium. 


Bauxite Deposits Discovered in Surinam 


Bauxite deposits, initially estimated at some 200 million long tons, have re- 
portedly been found in the western part of Surinam (Dutch Guiana) near the 
Coratyne River. Surinam government is making an effort to interest American 
industry in a concession. 


Northern Rhodesian Mine to Open in 1962 


Rhodesian Selection Trust, Ltd. expects to complete the Mufulira West devel- 
opment program in Northern Rhodesia sometime in 1972. This expansion is ex- 
pected to increase R.S.T.’s output by 50 pct, making Mufulira, on a tonnage 
basis, the second largest underground copper mine in the world, the largest be- 
ing El Teniente in the Chilean Andes. 


Katanga, Congo Agreement Eases Copper Transport 


Katanga and the Congo Republic government have signed an agreement under 
which shipping of Katanga minerals via an all-Congo route will be resumed. 
Since June of last year when the Congo route was closed, Katanga copper pro- 
duction of about 23,000 tons per month has been shipped by two alternate rail 
routes, west through Angola and east to Mozambique. 


U.S. Primary Aluminum Production Reaches New High 


Half year reports show domestic primary aluminum capacity up 15,000 tons, 
raising annual production potential to a new high of 2,484,000 tons. But primary 
aluminum production for first five months totaled 754,200 tons, or 73.5 pct of 
industry’s potential capacity. Operating rate by end of June was about 77 pct, 
equal to about 1,950,000 tons per year. 
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AIME TRANSACTIONS 


ENGINEERING. The continuing list appe 
“Contents” and “SME Bulletin Board” pages in future issues. 


TP61H41 (Industrial Minerals) 
Chemical and Metallurgical Lime- 
stone in Northern and Northeastern 
States and Ontario by Kenneth K. 
Landes. 


The north-central and northeastern states 
supply over 50 pct of the chemical and met- 
allurgical limestone produced annually in the 
United States, and Ontario is the leading 
source of this material in Canada. About 
three fourths of the chemical and metallurgi- 
cal stone produced in this area comes from 
Michigan, Pennsylvania, Ohio, and Ontario. 

The specifications, physical and especially 
chemical, for chemical and metallurgical 
stone depend upon the end use, but in gen- 
eral the tolerance for impurities is so low as 
to rule out most limestone and dolomites. 
Both high calcium limestone and dolomite 
are used in the metallurgical and chemical 
industries. The principal metallurgical use 
is as a flux in iron ore blast furnaces and 
open hearth steel furnaces. The major chem- 
ical uses are in lime burning and soda-ash 
manufacture. Other important uses include 
glass manufacture, in making calcium car- 
bide, and in sugar factories. 

All deposits of high quality carbonate rock 
are definitely finite. Invariably and inevi- 
tably they diminish in either thickness or 
quality laterally so as to become unworkable 
as chemical and metallurgical stone. The size 
of these high quality lenses ranges from a 
few thousands of tons to hundreds of mil- 
lions of tons. The best hunting for new sup- 
plies is in the geologic formations known to 
contain premium quality deposits. However, 
because of high transportation costs, car- 
bonate rocks, to be workable, must be close 
to market, dollarwise. 


TP60A0155 (Open Pit Mining) Port- 
able Crusher for Open Pit and 
Quarry Operations by Boris J. Ko- 
chanowsky. 


The idea of a portable crusher is not new. 
Many manufacturers are selling such crush- 
ers. However, they are small and used only 
for construction, both civilian and military, 
providing crushed material for road ‘allast, 
concrete, etc. For many years the authur has 
suggested, both here and in Europe, the 
building of bigger portable crushers intended 
expressly for use in quarries or open pit. 
Although not applicable under all conditions, 
there are quarries and open pits where a 
mobile crusher arrangement could be more 
profitable than the facilities now used. 


TP60F40 (Coal) Tube-Furnace 
Method for Rapid Determination of 
Sulfur in Coal by G. Dale Coe and 
George E. Keller. 


After the work of A. Vita’ in 1920, a num- 
ber of investigators published data dealing 
with the rapid determination of sulfur in coal 
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using a high-temperature combustion fur- 
nace. These, together with several unpub- 
lished methods, involve wide differences in 
technique although they all are similar in 
principle. Investigation of typical details of 
procedure showed that poor accuracy could 
be attributed to one or more of the follow- 
ing: 1) inadequate quantity of sample to be 
representative, 2) a delivery tube temper- 
ature too low to confine condensation to a 
washable area of the tube, 3) no provision 
for back-washing the delivery tube, 4) in- 
complete adsorption of the sulfur compounds 
due to inadequate bubbler, and 5) the false 
assumption that all of the sulfur is evolved 
as sulfur dioxide. 

The method herein discussed is no different 
in principle from some of its predecessors; 
the differences are in technique. Although 
the method is rapid—a determination can be 
completed in 5 min—accuracy has not been 
sacrificed in order to achieve speed. 


TP60H46 (Industrial Minerals) De- 
velopments and Research in the Saw- 
ing of Slate by Frank D. Hoyt and 
Howard L. Hartman. 


The dimension stone industry generally ac- 
cepts the rather basic premise that the larger 
the block removed from the quarry, the more 
practical and economical the operation. Thus, 
the concept of cutting to size any dimension 
stone while it remains in place in the parent 
bed would receive little consideration from 
the majority of members of the industry. 
However, the slate industry, which is usually 
considered a separate member of the dimen- 
sion stone family, is pioneering in the devel- 
opment of an in-place sawing meth 

Before any final decision can be reached 
concerning a proposed new system, it is 
essential to take a long hard look at the 
present method of operation in order to de- 
termine if the new system is indeed an im- 
provement or even, desirable. A brief descrip- 
tion of present quarry practice in the slate 
quarries of eastern Pennsylvania is given. 


TP59B239 (Minerals Beneficiation) 
Proposal for a Solomonic Settlement 
Between the Theories of Rittinger, 
Kick, and Bond by R. T. Hukki. 

This paper presents a preliminary analysis 
of the fundamental relationship between the 
net energy used and the respective product 
size throughout the entire range of sizes 
covered by crushing and grinding, and an 
attempt to find a sensible correlation between 
the existing theories. 


TN60A0115 (Open Pit Mining) New 
Method for Determining the Tensile 
Strength of Rock by Niles E. Gros- 
venor. 


NOTE: Copies of papers will NOT be available until after publication. 


Abstracts of the following papers ap- 
peared in previous issues (May, June): 


MINING 
59AU210 Blasting Theories and Seismic 
Waves. Part I: Resume of Recent Blasting 
Theories by Arthur W. Ruff 
59AU109 Blasting Theories and Seismic 
Waves. Part II: Seismic Wave from Plaster 
and Drill-Hole Explosive Charges by Arthur 
W. Ruff. 
TN 60A214 Lined-Cavity Shaped Charge and 
Its Use as a Drilling Tool by Carl F. Austin. 


COAL 

60F106 Experimental Work in the Degasifi- 
cation of the Pittsburgh Coal Seam by Hori- 
zontal and Vertical Drilling by G. R. Spin- 
dler and W. N. Poundstone. 

60F65 Daily Maintenance and Complete Over- 
haul of Continuous Miners by Joseph Mason. 
59F117 Investigation of Materials and Meth- 
ods of Construction Used for Stoppings in 
Coal Mine Ventilation Systems by Charles T. 
Holland and W. J. Skewes. 


GEOLOGY 
611222 Magnetic Taconites of the Eastern 
Mesabi District, Minnesota by James N. 
Gundersen and George M. Schwartz. 


GEOPHYSICS 
60L83 Model Studies of an Apparatus for 
Electromagnetic Prospecting by H. E. Swan- 
son. 
61L6 Relationship of Graphite in Soils to 
Graphite Zones by William H. Dennen and 
Harold Linder. 


INDUSTRIAL MINERALS 


60H48 Some Beneficial Techniques Applicable 
to Mineral Fillers by Donarl R. Irving. 


MINERALS BENEFICIATION 
60B232 Fatty Acids as Flotation Collectors =f 
Calcite by M. H. Buckenham and J. M. W 
Mackenzie. 
TN 60B225 Heavy Media Grinding by H. J. 
Oberson and J. H. Brown. 
TN 60B213 Flotation of Cummingtonite by 
I. Iwasaki, S. R, B. Cooke, and H. S. Choi. 
60B103 Fracture and Comminution of Brittle 
Solids by J. J. Gilvary and B. H. Bergstrom. 
TN 60B228 Size Distribution Resulting from 
the Comminution of Heterogeneous Materials 
by D. W. Fuerstenau. 
60B72 Recovery of Molybdenum by Liquid- 
Liquid Extraction from Uranium Mill Circuits 
by C. L. Lewis and J, E. House. 
60B5 Size Distribution Shift in Grinding by 
G. Agar and R. J. Charles. 
59B78 Flocculation—Key to More Economical 
Solid-Liquid Separation by Robert H. Oliver. 
60B102 Energy Aspects of Single Particle 
Crushing by B. H. Bergstrom, C. L. Sollen- 
berger, and Will Mitchell, Jr. 
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TRAYLOR 
FIRST 


Biggest primary gyratory crusher in 1919 and now... 
big reason why it pays 
to plan with Traylor in the changing 6O's 


Industry seeking a crusher of capacity 
bigger-than-ever turned to Traylor and 
got it... 42 years ago. The 60-inch 
primary gyratory first built by Traylor 
then is still in operation— along with two 
others purchased since by the same cus- 
tomer. It is still the standard by which 
“big” crushers are measured. 

Why so important now? One obvious 


Circle No. 25 on the reader service card. 


reason is, no one has a longer record of 
experience in this special field. 

Of even greater importance: It’s one 
of many important demonstrations of 
Traylor’s being first with new and better 
equipment to meet changing production 
needs. You'll find many other examples 
throughout the industry—very likely 
right in your own plant. Do you use an 
all-welded kiln . . . a large ball mill, 
larger copper converter? All these are 


Traylor “firsts,” too. Traylor’s proved 
capacity to pioneer sound innovations in 
kilns, mills and crushers is enhanced 
today by expanded research capabilities 
and process know-how. 

An impressive record of historic 
“first” . . . plus what it takes to stay 
first for so many years . . . that’s why it 
pays to call on Traylor first when you're 
planning plant improvements for bigger 
profits tomorrow. 


See Pit & Quarry Handbook for details and specifications. 


TRAYLOR ENGINEERING & MANUFACTURING 


DIVISION OF FULLER COMPANY 


1554 MILL STREET « ALLENTOWN 1, PA. 


4164 
TCA-12 
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there’s new life 
in the old 


sentrators and among the first plants to install HMS 
has been mined continuously from about 1848. Toil- 


Eagle Picher Develops New Treatment Scheme 
Using Cyanamid Reagents to Recover 
Lead-Zinc Values from High-Tar Slime Ponds 


Eagle Picher, using a treatment 
scheme developed by their own 
metallurgists, is now capable of 
separating lead-zinc minerals from 
slime ponds even though feed is 
essentially all minus 10 microns 
and slimes are very high in a tarry 
petroleum material. 


These ponds represent tremen- 
dous feed thickener overflow ac- 
cumulations too fine to settle in 
the years before synthetic floccu- 
lants were available. High tar con- 
tent had precluded separation by 
selective flotation. 


Treatment will be carried out at 
the Bird Dog Mill, first custom mill 


METALLURGICAL RESULTS 
% Zn 
Feed 7.91 
Zn Conc. 52.64 
Pb Conc. 8.42 
Rougher Tailing 2.28 


REAGENT USE 
Reagent 

AERO® Xanthate 343 0.30 
Copper Sulfate 3.22 
Sodium AEROFLOAT® Promoter 0.71 
MIBC 0.14 
Sodium Metasilicate 8.20 
96/98 NaCN 1.07 
AERO® Xanthate 343 0.14 
SUPERFLOC 16® Flocculant 3#/day 


in the Tri-State Mining District, 
which has been shut down since 
1932 when the larger Central Mill 
was completed. 


Basically, the process consists of 
making a bulk flotation concen- 
trate which, after being cleaned 
and thickened, is subjected to a 
15-minute digestion period at the 
boiling point with 75 to 100 Ib. 
sodium metasilicate per ton of 
bulk concentrate. The clear liquid 
containing many of the dissolved 
impurities is then decanted and 
the galena is successfully floated 
away from the sphalerite, using 
AERO Xanthate 343 and cyanide. 


Ib./ton of feed added to: 


Bulk Rougher 

Bulk Rougher 

Bulk Rougher 

Bulk Rougher 

Digestor 

Pb-Zn Separation 

Pb-Zn Separation 

Feed thickener, when required 


THE EAGLE PICHER Co. 


Bird Dog Slime Retreatment Plant 


Abbreviated Flowsheet 


(Del’d by truck 


Feed Bin from slime ponds) 


Hydraulic | 4 
| Monitors 


| Thickener 


Bulk Pb-Zn Flotation 


| Bulk Pb-2n Conc. 


Tailing ( Discard ) 


Thickener 
(to 50% solids) 


Digestors 
(15 @ 100° C) 


| Decant Thickener 


Flotation Circuit 


| Pocone. 


Flotation Tailing 
(Zn Conc.) 


L 


| Filter & Bin | | 


Filter & Bin 


CYANAMID 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES AND MINING CHEMICALS OEPARTMENT 


SOUND BFOOK NEW 


Cyanidation Process Chemicals * Flotation Reagents 


Flocculating Agents 


Film Forming Agents * Surface Active Agents 


High Explosives * Permissibles 
Seismograph Explosives 


Blasting Agents + Blasting Caps 


Electric Blasting Caps Blasting Accessories 


4.07 
1.75 


SOCIETY OF MINING ENGINEERS OF AIME 
29 West 39 Street * New York 18, N.Y. 


OFFICE OF THE SECRETARY 


re: Out-of-Print Volumes 


Dear SME Members: 


Among the many useful volumes published by AIME in the past and now out of print 


are: 
Coal Preparation D. R. Mitchell (Editor) 
Ore Deposits of the Western States W. Lindgren 
Porphyry Coppers (Original Edition) A. B. Parsons 


From time to time we receive orders for eachof these. Interest in a new “Coal Preparation” 
volume has been sufficient to warrant a complete rewrite which is now underway. Publi- 
cation is tentatively scheduled for 1965. 


Interest in “Ore Deposits” and “Porphyry Coppers” has not been so well defined. A second 
volume on the “Porphyry Coppers” by A. B. Parsons, published in 1957, supplements but 
does not replace the earlier volume. Lindgren’s great book on ore deposits in the West is, 
of course, a classic. 


Prime purpose of this letter is to define the demand for these two volumes. Price will de- 
pend on such demand, but it is believed that they can be reproduced and sold for $5.00 each. 


Please write me at our new address—345 East 47th Street, New York 17, N. Y.—and tell me 
whether you will purchase a reprint of “Porphyry Coppers” or of “Ore Deposits”. If you 
are interested but do not have time to write, just fill in your name and address on the 
Reader Service Card on page 933, circle No. 149 for the Lindgren volume and No. 150 for 
the Parsons volume, then drop it in the mail box. 


Notation on the inquiry card will serve only as a measurement of possible demand. It is 
not an order for either volume. 


Your cooperation in this matter will be deeply appreciated. 


Sincerely, 


John Cameron Fox 


<4 INSERT: Circle No. 26 on the reader service card. 
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THE DRIFT 


OF THINGS 


as followed by J. V. Beall 


year ago this summer there was a thought-provoking article 

in the Harvard Business Review entitled “Marketing 
Myopia” by Theodore Levitt. The author believes that the magic 
words “growth industry” have led some industries up the prim- 
rose path of complacency relying on secure markets for their 
products or services. Among those industries which were late in 
recognizing the error in their thinking and thereby suffered busi- 
ness setbacks have been railroads, the movies, and clerk-operated 
chain groceries. The oil business has been in a special category, 
Mr. Levitt says, for it has always been rescued from successive 
market collapses as a result of inventions by outsiders. He cites 
the oil lamp, and kerosene space heater which were made obso- 
lete by the invention of the incandescent lamp and the coal fur- 
nace. Although the industry lost these primary markets, it was 
saved by the inventions of the oil burner and the internal 
combustion engine. 


The “growth industry” complex is aggravated by management 
which is product or “know-how” oriented. For example, the 
petroleum people were product oriented; that is, producing, 
studying, selling only those products which had an immediate 
demand and disregarded possible changes in demand or use of 
the products. Similarly the ailments of the railroaders can be 
laid to overspecialized know-how in the limited field of rail 
transportation. The author’s concern is that there are still too 
many industries around suffering from the same self-deception. 
Power companies will do well to contemplate the development 
of the fuel cell; dry cleaners are already losing business because 
of the wash-and-wear fabrics but inventions in ultrasonics could 
bring a new brand of competitors into the field. Mr. Levitt 
offers a remedy for this illness—i.e. objective management. 
Objective management can see in broad terms what the pur- 
pose of the business is. A few examples will explain this 
statement: railroads are in transportation; oil, coal, gas, and 
utilities are in the energy business. To understand the purpose of 
a business a mind must be “customer-oriented.” Product orienta- 
tion, and extreme specialization in know-how orientation are 
bad. Production research orientation is not so bad but it is better 
to be product-research oriented. Henry Ford was the outstanding 
example of the customer-oriented manager. He set the price of a 
car at $500 because he figured that at that price he could sell a 
million of them. After that he worked up the assembly line which 
made his idea possible. 


This rehash of last year’s lesson was brought on by a portion 
of an article we are publishing this month. The article is by 
Simon Strauss, top sales executive of Asarco, who in the article 
on page 974, recounts in a forthright manner what has happened 
to lead as a result of competition of materials for markets. He 
also tells what is being done in the way of new-product research 
and his thoughts on pricing to make lead competitive. When 
Mr. Strauss points out that not ten years ago the mining industry 
was contemplating years of growth as a result of the population 
explosion and industrialization and, instead, today there is re- 
duced consumption of some of the old stand-by metals, it is time 
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to size up how we are coming in the mining industry. 
For example what will be the effect on copper of the 
development of the fuel cell? In the cases of copper, 
lead, and zinc maybe we have been too product 
oriented. 


Apparently Mr. Levitt’s thinking has gotten 
around. Esso has changed its sign at service stations 
in the Middle and Far West to “Enco” signifying 
Energy Company. Less spectacular but possibly more 
trenchant has been the trend in copper, lead, and 
zine toward product research. Then there is the no- 
ticeable trend over the last ten years toward diversi- 
fication in products. To name only a few examples 
there is a copper company which went into alumi- 
num, uranium, and iron; a lead company into iron; 
a rare metals company into lithium; a nonmetallics 
firm into copper. These were new fields for these 
companies. Certainly objective management in the 
mining industry has grasped the true purpose of its 
business. The chief purpose of a mining company is 
not the exploitation of mineral claims which it hap- 
pens to own. It is processing mineral raw materials 
in the broad sense. Know-how orientation in the 
mining industry is not overspecialized. It is the find- 
ing, mining, and processing of minerals. The chief 
asset of a mining company is the know-how of its 
personnel from the geochemist to the market re- 
searcher, rather than its patented mineral properties. 
Possibly slow in getting into product research, it 
cannot be said that the industry has not performed 
a tremendous feat in production research. The min- 
ing and beneficiation of copper, iron, and coal are 
monuments to this achievement. 


To measure up in the mining industry to chang- 
ing growth or market patterns, we have our own ex- 
amples of objective management as guides. The 
weapons to lick competition from other materials or 
obsolesence of markets are product research, diversi- 
fication of mineral commodities, or the strategic 
switch to another metal product. 


HEN we left El Salvador, Chile at the beginning 
W or February, we intended to spend three months 
getting home and, by traveling on the surface and 
staying in family hotels, to get a good look at the 
countries and the people. “We” includes our wife 
and three sons, aged ten, eleven, and thirteen. Last 
contact with El Salvador was with John and Alicia 
Hunt who drove us to Pueblo Hundido to take the 
automotor to Santiago. The train was late and we 
went to Sr Duarte’s for a drink. Alicia wanted to go 
over the itinerary one more time. Brilliant blue eyes 
fastened on us, she said “Let me see if I have this 
right. You are going to New York so you start out by 
taking the train 500 miles south, no cierto?” “Claro, 
and then we take a stationwagon to Mendoza, Argen- 
tina; bus to Buenos Aires and, after side tripping to 
Montevideo; continue on to Asuncion, Paraguay, by 
ship on the Rio Parana. We expect to take a bus 
from Asuncion over to Foz de Iguazu, Brazil, and 
then return to Formosa, Argentina, for the train to 
Salta, Jujuy (like whowhoy) and points north to La 
Paz. From La Paz we will make a swing up to Cuzco, 
Peru, and return to fly to Guayaramirim on the 
Mamoré River which marks the Bolivian-Brazilian 
frontier. After crossing over to the Brazilian side we 
we will take the Mamoré-Madeira RR to Porto 
Velho, fly to Manaus and then to Georgetown, B.G., 
island hop to Puerto Rico and then New York.” John 
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wanted to know how the boys felt about all this. 
“Oh, we’d rather be watching television at grand- 
ma’s in New York,” they chorused. The voyage went 
according to plan except for some unexpected and 
pleasant sidetrips. 

For instance, a month later we were in Jujuy, 
walking when we saw a brass plaque on a building 
which read “Compania Minera Aguilar S.A.” We 
knew that Clint Miller was manager but believed 
that the mine was about 400 miles to the south near 
the village of the same name. On entering the build- 
ing we made the acquaintance of Sr. Gerardo Spiel- 
mann, local representative of the company who said 
the mine was to the north along our route and that 
he had a station wagon going up that afternoon. The 
road occupies a magnificent valley that has served 
for centuries as a corridor through the Andes from 
the high Bolivian plateau to Argentina. The Incas 
and the Spaniards in their conquests used it and to- 
day automobiles and the La Paz-Buenos Aires RR 
follow the ruggedly beautiful historic trail. The Mil- 
lers welcomed us with open arms and their children 
hustled ours off to the playroom. The quality of min- 
ing at Aguilar is only exceeded in excellence by that 
of the hospitality. They are filling and recovering 
timber as they mine with square sets and are experi- 
menting with A-N blasting. Having stayed up most 
of the night visiting we weren’t in much shape to go 
underground but we did ride in and see the under- 
ground hoist room. This is the only all white tile 
chamber of its type in the Western Hemisphere. A 
possible comparison might be made with the stations 
of the Moscow subway system with their murals but 
we haven’t seen them. Another thing about Aguilar 
is that it has the highest and longest nine-hole golf 
course in the world. Its at over 13,000 ft and in the 
rarified atmosphere a 300-yd drive is not unusual— 
except for slightly tuckered visitors. Loaded with 
goodies and comic books we reluctantly left the Mil- 
lers to wend our way to La Paz. 

There is an interesting bit of traveling in the en- 
virons of Lake Titicaca. In going to Cuzco from La 
Paz, one normally crosses the lake from the Bolivian 
side to Puno, Peru, by steamer. On the return trip 
we decided to take a bus from Puno to La Paz. The 
only bus is the one which comes through from Lima. 
It operates in a delightfully informal manner and 
the driver and his two aides are cast from the heroic 
mold. The bus had been broken down for 24 hrs be- 
fore we boarded it and it had two more breakdowns 
before we reached our destination. It crosses the 
lake on a sailboat at the narrows off the Copacabana 
peninsula. Immediately afterwards it broke down 
and we spent the night on the lake shore. In the 
morning we hitched a ride to the city on a 5-ton 
truck with a load of Indians and onions. 

We have copious ethnological notes on the coun- 
tries visited; can provide sidelights on bus, truck, 
train, launch, and Catalina transportation; and can 
give up-to-the-minute information on accommoda- 
tions in places like Pueblo Ledesma, Riberalta, 
Abuna, etc. For diverting the children we can recom- 
mend collecting bottle caps found under tables in 
sidewalk cafes (never mind the patrons) which can 
be attached like medals to shirts or even just col- 
lected; guessing dates of old cars; or raiding bro- 
chures in travel bureaus. Whenever resorting to an 
airplane, empty out the children’s luggage because it 
does get heavier as the trip progresses. To anyone 
wishing to follow our route we will be pleased to 
supply information—free of charge to SME members. 
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Here's how the 
LO-380 Saves Toois= 
Cuts Repairs! 


(1) Inlet reed valve 
meters air into the 
oil-resistant bellows 
(2) which creates 
pressure that forces 
regulated amount of 
oil through porting 
connected to the needle 
valve (3) and the 
porting connecting it 
to the outlet reed valve 
(4) h which > a 
is ghee 

air stream, 

(5) Set screw permits 
easy external adjustment 
of oil feed ducing 
operation. 

(6) Positive pressure 
differential valve 
assures correct oil feed 
for all air flows — 
eliminates oil waste. 
(7) Shut-off valve 
automatically stops air 
when oiler is empty. 

As oil supply goes down, 
bellows (2) expand and 
contact the shut-off 
plunger, depressing it 
until the valve reac 
the automatic shut-off 


with the 
new Le Roi LO-380 
line oiler... 


EMPTY OILER 
SHUTS OFF AIR ! 


That’s right! You'll never burn out an air tool with the new 
Le Roi LO-380 on the job! When the oiler runs dry, it auto- 
matically shuts off the air! The “no oil — no air” design 
prevents unnecessary wear on critical parts — cuts repair 
bills — extends tool life! 

The new line oiler assures positive lubrication for air tools 
— delivers a steady mist of oil at 10 to 150 psi — and keeps 
it flowing until you shut the air off, or until the empty oiler 
shuts it off automatically. Metered oil flow provides excep- 
tional economy, prevents oil splurges. As a matter of fact, 
the LO-380 will pay for itself in a short time through oil 
savings alone! 

Oiler permits easy external adjustment of oil feed — pro- 
vides full one-pint capacity. Lightweight — only 9 Ibs. — it’s 
easy to use, easy to move—operates in any position. Oiler can 
be refilled under pressure while air tool is in operation. 


NEWMATIC" 


AIR TOOLS 


Contact your nearest Le Roi distributor for details—or write 
to Le Roi Division, Westinghouse Air Brake Co., Sidney, Ohio. 


PORTABLE ANDO TRACTAIR® AIR COMPRESSORS STATIC 


a 7 | Circle No. 27 on the reader service card. 
— 
position. 
COMPRESSORS + AIR TOOLS 
| AT-008 
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LOVERIDGE PLANT—A FOUR-MAN OPERATION 


FROM MINE PORTAL TO FINISHED PRODUCT 


by H. L. WASHBURN and W. A. McCONNELL 


here is not a coal preparation engineer alive who 

would equip his newest and most modern prep- 
aration plant with all new and untried pieces of 
equipment. He may install a few such pieces in 
which he has great confidence, but he will also spend 
much time assuring himself that everything else in 
the plant has been subjected to the test of time. He 
may arrange these units in a unique manner, but in 
general, they must have proven themselves else- 
where before he will approve them for his plant. 

A modern coal preparation plant contains only a 
few items of processing equipment, the remaining 
items being devices for materials handling. Conse- 
quently, pure automation is almost impossible. Al- 
though the main aim of automation is conservation 
of manpower, it generally results in uniformity of 
product, lower maintenance costs, and the many 
intangibles that make a better plant. 

The special design features to allow such instru- 
mentation in any plant fall into two categories: 
those features that are a physical part of the plant, 
such as flume design and conveyor construction; and 
electrical controls which regulate, signal or replace 


H. L. WASHBURN, Member of SME, is Chief Engineer of Moun- 
taineer Coal Co., Fairmont, W. Va., W. A. MCCONNELL is Assistant 
Chief Engineer of Fairmont Machinery Co., Fairmont, W. Va. 
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human judgment in some manner. Both types of 
equipment have the same end result—a plant which 
can produce a quality product at the lowest possible 
cost. 

The Loveridge plant in Fairview, W. Va., was so 
designed to incorporate the latest in instrument con- 
trols and other design features to facilitate the pro- 
cessing of raw coal from the Pittsburg seam into a 
uniform product which contains not more than 7 
pet ash and 3 pct total moisture. Most of the equip- 
ment used at Loveridge has passed the test of time in 
earlier preparation plants, but here it is arranged 
in a very simple, and possibly unique, manner. 


SPECIAL CONSTRUCTION FEATURES 
Loveridge has a 15,000-ton capacity raw coal stor- 
age bin which is the only one of its kind in the in- 
dustry. Filled by an overhead tripper conveyor belt, 
the bin is completely open. It is interesting to note 
that to date there has been no real problem of coal 

freezing in the bin during the winter months. 
Twenty-six vibrating feeders are located below 
the bin: 24 feeders of 300-tph capacity each are used 
to transfer coal to a long collecting belt running 
underneath the bin; the other two feeders are of 
750-tph capacity each, and they feed coal directly 
to a short elevating conveyor, bypassing the collec- 


| | 
| 


tor belt completely. With such a system, the tripper 
can be run to the end of the bin to feed coal directly 
into the plant without having to first dump it into 
the live storage bin. 

Wet Cleaning Process Divided: The wet cleaning 
portion of the Loveridge plant is composed of two 
identical halves. Each jig has its own screens, sumps, 
pumps, cyclones, tables, and centrifuges. The pro- 
ducts from both circuits are combined before going 
to thermal drying areas and/or to the loading points. 
Advantages of this system are obvious—with the 
exception of a few key conveyors, equipment fail- 
ures can shut down only one-half of the plant at a 
time. Coal flow, water circuits, and the plant inter- 
lock system are so arranged that it is only necessary 
to adjust one gate to start up one side of the plant 
after the entire plant has been shut down because of 
equipment failure. 

Drag Conveyors and Chutes: Despite early inten- 
tions to eliminate the use of drag conveyors, it was 
realized that there is really no other good method 
of distributing coal to a number of units. As such, 
several drag conveyors were used, but to ensure 
maximum life plus easy maintenance and repair, all 
chain is rivetless manganese, conveyor bottoms and 
sides have %s-in. abrasion-resistant replaceable liner 
plates, and the chain tracks were equipped with 
replaceable 14-in. spring steel wearing bars. 

Similarly, replaceable abrasion-resistant steel 
liner plates were used in all chutes handling coarse 
coal and refuse products. The plant flumes, on the 
other hand, had two types of liners—replaceable 
stainless steel liners for flumes carrying coal slurries 
and cement-base castable liners for flumes handl- 
ing refuse and middlings. 

Samplers: Since the quality of coal produced from 
a preparation plant is of such vital interest to cus- 
tomers, automatic samplers are almost standard 
equipment in modern preparation plants. Loveridge 
is no exception. The plant is equipped with auto- 
matic samplers on the raw coal, 5 x 1-in., 1 x 3/16- 


15,000-ton storage bin (shown beyond thickener) is f 


FLOW OF COAL AT LOVERIDGE 


Within the mine, a completely automatic single 
car dump empties the mine cars, and the coal is 
fed to screens, crushers, and then to the 15,000-ton 
capacity storage bin on the surface via a 3100-ft 
slope belt. Mine rock is discharged into a separate 
400-ton capacity bin. Feeders, automatically con- 
trolled by a belt weigher, transfer the coal from 
the bin onto a belt leading into the plant. Inside 
the plant 5-in. x 0 raw coal is sent to two Jeffrey 
jigs. All 3/16-in. x 0 coal from the jigs, regardless 
of whether it reports to “clean coal”, “middlings” 
or “refuse,” is screened out and pumped through 
20-in. cyclones to Deister tables. Clean coal from 
the tables is mechanically dewatered in Bird 
solid-bowl centrifuges and thermally dried in 
Raymond flash dryers. Clean coarse coal from 
the jigs is screened at 1 in., and all plus 1-in. coal 
is crushed to minus 1 in. Natural 1 x 3/16-in. sizes 
are dewatered on screens and thermally dried in 
McNally-Vissac dryers. Plus 1-in. middlings from 
the jigs are used as fuel in the thermal dryer 
furnaces. Fine middlings are crushed and recir- 
culated back to the jigs. Refuse from the jigs 
(plus 3/16-in.) is dewatered on screens and sent 
directly to the 400-ton rock bin at the end of the 
slope belt. Minus 3/16-in. refuse from the tables 
is dewatered in a drag tank and goes with the 
coarse refuse from the plant. Overflow from the 
refuse drag tank constitutes the only black water 
bleed from the plant and goes to a 170-ft diam 
Dorr thickener. Underflow from the thickener is 
filtered and the filter cake can be included with 
either clean coal or refuse. 


in. and 3/16-in. x 0 clean coal. A secondary sample 
was provided on the raw coal sampler which could 
handle damp coal. The only unique feature of these 
automatic samplers is the use of fixed riffiles of stain- 
less steel in place of secondary samplers on the 
relatively dry clean coals. 


illed by a tripper belt and emptied by 26 vibrating feeders. 
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LIVE STORAGE 


TRIPPER BELT CONVEYOR GALLERY 


15,000 TONS 


24-300 TPH BLENDING VIBRATING FEEDERS 


FEED BELT 
TO PLANT 


Belt Conveyor Deck Construction: The Loveridge 
plant employs an inverted V-shaped pan under the 
idler support channels rather than the conventional 
flat deck type. Developed by a Mountaineer Coal Co. 
engineer, the V-pan allows spilled material to fall 
clear of the conveyor, thus eliminating buildup 
under the belt. Except in a few isolated cases where 
headroom is limited, this type of belt conveyor deck 
is used with all belts at the plant. 


SPECIAL ELECTRONIC DESIGN FEATURES 

During the preliminary designing of Loveridge, 
it was decided that from the mine portal to the 
finished plant product, there would be only four 
operators—a combination mine-dispatcher and 
dump operator, a main plant operator, a drying 
plant operator, and a loading point operator. With 
such manpower limitations, it was necessary to add 
everything possible in automatic controls. The items 
described below are in addition to a standard inter- 
lock system on all motors, which includes bin level 
indicators, sump probes, water level controllers, and 
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Diagram of electronic controls for the 26 bin feeders. 
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2-750 TPH BYPASS VIBRATING FEEDERS 


Cut-away of the storage bin. The tripper conveyor belt system allows coal to be blended or separated in the bin. 


STOCKPILE CONVEYORS 


centrifugal and limit switches on all belts. Such 
items as these are now considered a normal part 
of the electrical system of any modern preparation 
plant. 

Coal Dumping, Storage and Reclaiming: The com- 
pletely automatic mine dump and trip feeder mech- 
anisms will continue to dump coal from mine cars 
until either stopped by the operator or until there 
are no further cars. Since mine rock also is dumped 
on occasion, a set of automatic controls:is provided 
to lengthen the delay time between each tar dumped 
so that a constant 1680 tph is maintained on the 
short sloping conveyor belt leading to the bin. The 
latter set of automatic controls also operates a rock 
gate at the head of the slope belt to allow mine 
rock to bypass the storage bin and plant and go 
directly to a rock bin for ultimate disposal. 

The slope belt at Loveridge is 48-in. wide, ap- 
proximately 3100 ft long, and can carry 1680 tph 
of coal at 625 fpm. A stress of 2250 psi is necessary 
to carry that load—the highest stressed belt ever 
built. To protect the belt, two 10-ft diam post 
brakes, each capable of holding the belt when fully 
loaded with coal, were installed on each side of the 
head pulley. 

From the slope belt, coal goes to the tripper belt 
which dumps it into the bin. To facilitate blending, 
the tripper can be set to travel continuously back 
and forth across the bin, or it can be sent to any 
one of four pre-set locations over the bin. Therefore, 
coal can be blended by loading into layers or it 
can be loaded into separate piles and blended as it 
is removed to the plant. 

This operation is controlled by the dump operator- 
dispatcher who knows, by indicator, exactly where 
the tripper is at all times. He starts and stops all 
equipment from his panel board located inside the 
mine, and the next person to control the flow of 
coal is the main plant operator. There are no other 
operators between these two men. 

The 26 feeders under the bin are arranged into 
four electric-circuit groups that correspond with 
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the four positions of the tripper. Three of these 
groups contain eight 300-tph feeders apiece, the 
fourth group being the two 700-tph feeders only. 
The signal from the belt weigher on the elevating 
conveyor running from the bin to the plant goes 
through a recorder to a controller which, in turn, 
operates a master servo-motor driving a master 
rheostat. The rheostat adjusts follower-servo-motors 
which drive the individual feeder rheostats. This 
pattern of control holds tonnage to the plant at the 
desired level. 

After the operator has adjusted the selector 
switches on each group to indicate the number of 
feeders operating in that group, he can also pre-set 
the percentage of the total feed that he wishes to 
come from each group of feeders. This ratio ad- 
justment affects the follower-servo-motors in pro- 
portion to the desired percentage from that group. 
This system is novel in that only one weigh-scale 
is employed to proportion the feed coming from sev- 
eral sources. 

Thermal Dryers: The thermal drying plant is a 
large preparation plant in itself. It was a true 
challenge to provide the instrumentation necessary 
for one man to operate four continuous ash-dis- 
charge furnaces with their associated five 18-ft 
flash dryers and three McNally Pittsburg dryers, 
plus a 350-hp steam boiler. The ultimate design has 
been successful in allowing the operator to control 
all equipment which today evaporates approxi- 
mately 65 tph of water from about 750 tph of coal. 

The standard flash dryer control system is based 
on a constant exhaust temperature and constant 
discharge air volume. Inlet temperature to the 
dryer is varied according to the load. A recorder- 
controller measures dryer exhaust temperature and 
operates tempering air and hot gas dampers to hold 
this temperature constant. Hot gas temperature from 
the furnace is measured by a thermocouple and 
another recorder-controller which regulates the 
amount of coal the stokers feed to the furnace. This 
system was modified slightly by adding a “cascade” 
control system which, in effect, measures the amount 
of heat each dryer is using from the furnace and 
adjusts the index-set point on the furnace tempera- 
ture recorder-controller accordingly. Among in- 
strumentation people this is not an unusual control 
system but is unique for flash dryers. Remote in- 
dicating and adjustment instruments were installed 


ORYER EXHAUST TEMPER- 


- RUBB 
ATURE THERMOCOUPLE SCRUBBER 
TURE THERMOCOU 


4— BYPASS STACK 
DAMPER 
ig = 


SPECIAL SENSING 
DEVICE. RESETS IN- 
| 


REMOTE 


ADJUSTMENT INSTRUMENT FOR 


PERATURE 


DEX SET POINT ON 

FURNACE TEMPER- 

ATURE RECORDER- 
ROLLER 


LLED BY 
CONTROLLER 


REMOTE INDICATING & 


|| TEMPERING AIR AND HOT GAS 


CONTRO 


jORYER EXHAUST TEM 


' BYPASS STACK 

PER 

* RECORDER-CON- 
TROLLER 


‘ 


| EXHAUST GAS TEMP RECORDER- 


| 
4 


— 

EXHAUST FURNACE GAS 
TEMPERATURE TEMPERATURE ] 


RECORDER- CONTROLLER 
CONTROLLER 


O 


STOKER CONTROLLED BY FURNACE 
GAS TEMPERATURE CONTROLLER 


Raymond flash dryer control system used at Loveridge. 
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McNally-Vissac dryer control system used at Loveridge. 


at the dry coal discharge points to allow the operator 
to remotely adjust his dryer exhaust temperature at 
the unit. The main control panel was located at 
the furnaces and this remote feature saves the man 
considerable time in adjusting the moisture content 
from each dryer. The bypass stack dampers on the 
furnaces are operated by a furnace draft indicating- 
controller. 

The McNally-Vissacs are, of course, different 
from most dryers in that they operate on the basis 
of a constant dryer inlet and exhaust temperature, 
and gas volume is varied to control the system. A 
thermocouple measures the exhaust temperature 
from the dryer. A recorder-controller records this 
temperature and operates dampers controlling hot 
gas flow from the furnace. The dryer inlet tempera- 
ture is recorded on another recorder-controller 
which then operates the tempering gas damper to 
the dryers. In the case of a high dryer-exhaust tem- 
perature the net effect of these two different control 
actions would be to restrict the amount of hot gases 
to the dryer, but keep the temperature of those 
inlet gases to the pre-set figure. 

A “cascade” control system similar to that on the 
flash dryers was added to the Vissac dryers, to- 
gether with remote indicating and control stations. 
As before, this cascade system measures the amount 
of heat needed by the dryers and adjusts the furnace 
temperature index-set point accordingly. As on all 
the furnaces, the bypass stack damper is operated 
by a furnace draft controller. 

Coal Loading Facilities: Although the engineers 
of Mountaineer Coal Co. felt that a completely 
automatic loading point was technically feasible 
and could be installed, such facilities would be 
uneconomical at Loveridge. This rationalization 
was due to the necessity of loading sized coal into 
rail cars of every size, description and condition on 
any of four rail tracks. Today each track is equipped 
with a hoist-retarder operated by the loading point 
operator in a tower overlooking the tracks. The 
operator can load any size coal or combination of 
sizes on any one of the four loading tracks. 

The successful application of modern design and 
instrumentation at Mountaineer Coal Co.’s Love- 
ridge plant bodes well for further advancements in 
coal preparation facilities. With the scientific and 
technological advances of today, we can expect to 
achieve even greater design and operational im- 
provements tomorrow. 
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AIR SAMPLING LIMITS RADIATION EXPOSURE 


IN COLORADO URANIUM MINES 


ard of lung cancer among uranium miners. Many 
mining people feel the danger has been exaggerated. 
Whether or not this is the case, the industry must 
thoroughly evaluate this potential hazard and take 
corrective measures to minimize the threat of radia- 
tion after-effects and to maintain the level of radia- 
tion in mines within the presently-accepted limit. 
The measurement and control of radon gas and its 
solid radioactive decay products, Po-218, Pb-214, Bi- 
214, and Po-214, should be the one facet of most 
concern to uranium miners in any radiation control 
program. 

To illustrate the radioactivity involved with small 
quantities of radon gas, the activity from the decay 
products of five milliliters of radon gas (imagine a 
5-ml vial) would be adequate to raise one cubic mile 
of air to seven times the recommended maximum 
working level of 300 uc (micro micro curies) per 
liter. This would be enough radioactivity to raise to 
the maximum working level a 6 x 8-ft drift which 
extended around the world 160 times. Obviously, a 
little radon gas goes a long way. 


COMPANY PROGRAM TO MEASURE RADON 
DAUGHTER CONCENTRATIONS 


During the past ten years, Union Carbide Nuclear 
Co. has studied the problem of radiation control 
in all of its underground mines in the Uravan area 
of Colorado. The company uses the field method de- 
veloped by the U.S. Public Health Service’ which 
employs an alpha counter for measuring the alpha 
energy delivered by the decay of radon daughters. 
Equipment for collecting and measuring the decay 
products or daughters consists of a battery-operated 
air sampler, a rotameter for determining the quan- 
tity of air sampled, a filter-paper holder for 1-in. 
membrane filters, and a field alpha counter. The air 
sampler is calibrated periodically by a wet-test 
meter at the company’s Grand Junction research and 


erae publicity has focused attention on the haz- 
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development laboratory. The alpha counter is cali- 
brated approximately every two years, but it is 
checked daily against a radium standard. At every 
opportunity the company compares its radon 
daughter sampling results with those from samples 
taken simultaneously by the U.S. Atomic Energy 
Commission, the U.S. Bureau of Mines, the Colorado 
Bureau of Mines or the U.S. Public Health Service 
when they are visiting the mines. 

The program is administered out of the com- 
pany’s Grand Junction office by the mine safety engi- 
neer. The larger company-operated mines, which 
may employ between 50 and 100 men, are investi- 
gated every two weeks. Other mines with fewer 
employees are normally investigated monthly. Some 
of the larger contract mines employing 15 to 40 
people are also investigated each month, and other 
smaller contract mines are checked at least once 
every three months. Follow-up air samples are taken 
more frequently in the mines where either unex- 
pectedly high concentrations are found, ventilation 
changes are made or new ventilation equipment in- 
stalled. When air sampling is performed in the 
mines, samples are usually taken at ail working 
spaces, travelways, and at such locations as lunch 
rooms, shops, and skip stations which are occupied 
periodically by personnel. Similarly, samples of in- 
take air at the secondary or distribution fans plus 
samples of exhaust air are taken. 


Standard calculation or work sheets are used by 
all personnel taking samples. In addition to record- 
ing the necessary data for calculating radon daughter 
concentrations, these sheets also include spaces for 
recording the condition of the ore, equipment op- 
erating at the time, the type of ventilation in use, 
names of men present in the area, number of hours 
men are exposed in the area, and suggested changes 
in ventilation which may be obvious to the sampler. 
Nomographs are used for calculating the working 
level from the alpha radiation measurement. Stand- 
ard report forms are also used to show frequency of 
air sampling for any one mine and for reporting the 
various levels of concentrations found each time a 
mine is visited. 
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If certain ventilation improvements are obvious to 
the investigator at the time of sampling, these are 
discussed with the mine foreman and corrective 
action is taken immediately—usually the same day. 

When the investigator returns to the office, the 
concentrations found at each sampling point are 
recorded on mine maps which, in turn, are used 
by the ventilation engineer in planning ventilation. 
If radon daughter concentrations are found to be less 
than the recommended maximum working level of 
300 puc per liter, the conditions are considered to 
be safe.” If levels between one and three times this 
working level are found, repeat samples are taken 
to accurately establish the level of radiation in the 
mine and to estimate the workers’ over-all exposure. 
When concentrations between three and ten times 
the working level are discovered, ventilation im- 
provements are initiated immediately. If the level 
of radon daughter concentration is greater than ten 
times the working level, personnel are moved to 
other working areas of lower concentration until the 
ventilation is improved. Wherever possible, the 
company will initiate such action when the actual 
working level becomes five times the recommended 
maximum amount. 


PROBLEMS IN VENTILATING THE MINES 


Continually changing conditions complicate mine 
ventilation. The grade of ore will affect ventilation 
requirements, and variations in the thickness of ore- 
bodies (which many range from a few inches to 40 
ft) have a pronounced effect on the amount of radon 
emanating from the rock in the mine. Planning 
ventilation ahead of mining is complicated by the 
fact that details of orebodies cannot be closely de- 
fined in this particular mining area even though 50- 
ft spaced drill cores may give good indications of 
the general outline of the ore zone. In addition, there 
may be pronounced differences in radon levels due 
to fracturing and faulting in the ore zones. 


Mine aire samples pass through a filter which collects de- 
cay products. An alpha counter determines concentration. 


Maintaining proper ventilation is also a problem. 
In winter months temperatures result in uncom- 
fortable conditions for the miners and they may try 
to turn off the ventilation fans. Water lines in many 
mines must be insulated or electrically traced to 
prevent freezing. It is necessary to continually eval- 
uate the worth of an orebody in small mines or in 
old workings against the cost of installing major 
ventilation systems. Cleanup operations in the old 
mines, some dating back to pre-World War I, pre- 
sent even more difficult ventilation problems. In 
the majority of cases, ventilation design tends to be 
more an art than a science. 


VENTILATION TECHNIQUES EMPLOYED 


Except for some centrifugal fans used in older 
installations, primary ventilation systems usually 
have axial-flow adjustable blade fans varying in 
capacity from 2500 cfm to 50,000 cfm. These fans 
blow fresh air down vent holes to haulage levels. 
Vent holes generally vary in diameter from 12 in. to 
20 in. but in the larger mines they may attain 24-in. 
diam. Some 36-in. holes have been used for a com- 
bination of air flow and emergency exits. Vent holes 
are offset from the workings and cased with 12- 
gauge steel pipe to below the lowest mudstone 
formation. Heavier pipe is used where water is 
present in any significant quantity. 

Within the mines, air doors and brattices are used 
to direct the air through the workings. The second- 
ary, or distribution, system must move primary air 
frorn haulage drifts into the stopes by use of vent 
tubing and secondary blowers. Auxiliary axial-flow 
fans, 2500 to 20,000 cfm in size, are used for this 
purpose. At one time, Neoprene-coated jute or nylon 
vent tubing was employed at a cost of $1.60 to $2.00 
per ft for 20-in. diam tubing, but the company is now 
using 20-mil thick, seamless polyethylene tubing ex- 
clusively. This polyethylene tubing, priced from 35¢ 


(Continued on page 965) 


An inspector checks the 15-in. diam polyethylene vent 
tubing which is connected to a 15,000-cfm secondary fan. 
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Two Case Studies of Ventilation 
Effects in Uranium Mines 


Union Carbide Nuclear Co. has conducted special 
studies to determine the effectiveness of primary and 
secondary ventilation techniques in lowering the 
concentrations of radon gas decay products. One 
such study determined the time required for radon 
daughter concentrations in a high-grade stope to be 
lowered to workable conditions after the primary 
fan was turned on. 


Multiples of 
Working Level 


Operating Time 
of Fan (hours) 


It will be noted from the table above that it took 
approximately one hour for the concentration to be 
reduced to less than the recommended maximum 
working level and approximately two hours for 
equilibrium conditions to be established. This par- 
ticular study led to the installation of an automatic 
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electric timer which starts the fan equipment one 
hour before the start of each day’s shift. 

The plan diagram below shows the effects of 
ventilation by means of secondary fans and vent 
tubing on radon daughter concentrations in a stope 
about 100 ft from a primary air drift and at a work- 
ing face approximately 200 ft from the drift. Sites 
marked S are sampling points. Figures at (1) show 
concentration of the radon daughters with only 
natural ventilation in the mine. Figures at (2) show 
concentration of these decay products approximately 
two hours after a 20,000-cfm primary blower was 
turned on. This reduced the concentration near the 
stope from 13 times recommended maximum work- 
ing level to 3.1 times the level. A 5000-cfm secondary 
fan was then started which carried air into the side 
drift and close to the stope. Four hours later, the 
level (3) in the stope had dropped to 1.6 times the 
working level, and at the same time the work- 
ing level at the face was 2.1 times the recom- 
mended maximum level. Both the primary and sec- 
ondary fans were permitted to run during the night 
and the following morning another set of samples 
(shown under 4) were taken. By this time the con- 
centration of radon daughters near the stope and the 
face had dropped to about the recommended maxi- 
mum level. 
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per ft for 15-in. inflated diam size up to 41¢ per ft 
for 20-in. diam size, has resulted in cost savings 
which have justified keeping some of the marginal 
mines open. 

Vent tubing is advanced toward the working face 
by either 100-ft or 50-ft lengths. It has not been 
practical to keep tubing at a given distance from the 
working face at all times because of the short and 
varying lengths required. The polyethylene tubing 
has proved easy to install and move although it is 
not as rugged as other types of vent tubing. 

It is, of course, important to brattice-off old work- 
ings to prevent contamination of fresh air moving 
through drifts or haulageways. For bratticing, the 
company now uses a double thickness (6 mils) of 
black polyethylene sheets. 


STUDYING RADIATION EFFECTS 


To evaluate the potential hazards of radiation in 
uranium mines, Union Carbide Nuclear Co. recently 
conducted two film badge programs. In 1960, such a 
program was conducted using one-week badge peri- 
ods. A similar program completed during the first 
calendar quarter of 1961 used two 4-week and one 
5-week badge periods. In this latest study, repre- 
sentative groups of miners working in four under- 
ground mines and one open-pit mine were studied. 
Gamma radiation readings of the badges over the 
13-week period in 1961 varied from less than 0.050 
rem* to 0.750 rem. The average reading was 0.170 
rem, or 14 pct of the present recommended maximum 
limit of 1.25 rems per calendar quarter. There was 
no measurable beta exposure. The results of these 
surveys and other similar studies involving deter- 
mination of radiation in the mines with a scintillator 
have generally led to the conclusion that external 
radiation is no hazard in most uranium mines. 


* Roentgen Equivalent Man—a measurement of radiation exposure 
used in radiobiology. 


Set in plaster brattice, this 35,000-cfm fan is used in 
primary ventilation system at a Uravan District mine. 


Surface installation of a 50,000-cfm axial-flow fan 
over 36-in. vent hole, also used as emergency escapeway. 


To evaluate the internal radiation exposure of 
miners due to their breathing of ore dust, airborne 
uranium samples have been taken in a number of 
mines. The sampling equipment is the same as that 
used to collect the airborne radon daughter samples; 
however, a larger sample (150 liters or more) is 
taken and the filter paper is assayed for its uranium 
content. The levels of concentration of natural uran- 
ium found in mines have varied from 0.1 x 10™ yc 
per ml to 0.5 x 10™ ue per ml, compared to the 
Federal government’s recommended maximum occu- 
pational exposure of 2.5 x 10“ ye per ml for ore dust. 
Thus, at the company’s mines so sampled, total ore 
dust in the air is only 4 to 20 pct of the maximum 
permissible dose. 

Although not directly related to radiation, samples 
for dust counts are also taken during radiation sam- 
pling. These samples are taken at least semi-an- 
nually. Using a conservative safety limit of 5 mil- 
lion particles per cu ft of air, the majority of dust 
counts have varied between nil and 3 million par- 
ticles per cu ft. There have been a few counts in the 
range of seven to nine million particles, and the 
highest count to date is 14 million particles per cu ft. 

Supplementing Union Carbide’s radiation control 
program, which includes annual physical exam- 
inations, are medical studies undertaken by the U.S. 
Public Health Service with the co-operation of the 
company. These studies, commenced in the late 
1940’s, are still being conducted. Such work is in 
line with the company’s long-standing program de- 
signed to ensure the safety and health of its em- 
ployees in the uranium mines of the West. 
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<4 Vitro Chemical Co. plant at Salt Lake City. 


VITRO CHEMICAL RECOVERS COSTLY 
SCANDIUM FROM URANIUM SOLUTIONS 


candium is a pseudo-rare earth which is truly 
S rare and expensive. It has special properties 
which may make it desirable even at the present 
price of $2750 per lb. Recently the price was low- 
ered from $5000 per lb which had prevailed since 
1952, and it is anticipated that usage will be stimu- 
lated because of the lowered price. 

This metallic element is distributed widely in 
trace amounts in the rocks of the earth’s crust. In 
addition to micro-amounts found in most uranium 
ores, concentrations of 50 to 100 ppm have been 
found in Colorado ferberite ore, lateritic nickel ore, 
heavy sandstone from Utah, Wyoming, and New 
Mexico, and various zircon sands and monazites from 
the western part of the US. Scandium has been found 
as an essential constituent of very few minerals, the 
most important being thortveitite, a scandium sili- 
cate. At the present time, this mineral commands a 
price more than twice that of gold. 

Chemically, scandium is in group 3A of the 
periodic table. It is closely associated with yttrium 
and the rare earths which it strongly resembles in 
its reactions. It has a valence of three and will form 
an insoluble hydroxide, fluoride, or oxalate under 
proper conditions, similar to the rare earths. Eight 
years before its discovery, scandium was predicted 
by Mendeleef who ascribed his eka-boron with prop- 
erties nearly identical to the actual properties of 
scandium. Its position as the element with Atomic 
No. 21 and Atomic Weight 44.96 places it between 
calcium and titanium in Period 4 of the chart. 

The successful commercial application of scan- 
dium must depend on unique properties to justify use 
of this high cost substance. Greater consumption 
would allow additional price reductions, but scan- 
dium will remain a relatively high-priced com- 
modity because of its inherent scarcity. Research re- 
portedly has been oriented toward use of scandium 
as an agent to achieve high-temperature, low-den- 
sity alloys with magnesium and tantalum.’ Also, the 
US Air Force sponsored a project for production of 
research amounts of pure scandium metal.’ The oxide 
has been used experimentally in electronics, cer- 
amics, and metallurgy. The various aspects of scan- 
dium are well covered in recent publications.* * ° 

Small amounts of scandium exist in uranium ores 
and are dissolved during an acid leach yielding up 
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by L. D. LASH AND J. R. ROSS 


to 0.001 g per liter Sc.O,. When Vitro converted their 
uranium plant from phosphate precipitation to 
solvent extraction, scandium was found to follow 
the uranium into the dodecyl phosphoric acid sol- 
vent (DDPA). However, scandium did not strip with 
uranium from the DDPA in hydrochloric acid, but 
remained in the solvent. Therefore, a concentration 
of scandium built up in the organic phase. Residues 
from the solvent were spectrographed by the Bureau 
of Mines and found to contain scandium. 

As a result of this discovery, provisions were 
made in the plant for recovery of scandium-bearing 
concentrates. Solvent extraction of uranium was 
added to a conventional acid leach process in a typi- 
cal installation.” The ore was crushed and ground, 
and then leached with dilute sulfuric acid. Addition 
of an oxidant such as sodium chlorate insured 
conversion of uranium minerals to a soluble form. At 
this point, the slurry was chemically reduced by a 
sulfide, such as sodium hydrosulfide, to remove sub- 
stances such as ferric iron and molybdenum which 
were partially extracted by the solvent. The solids- 
liquid separation was accomplished by a four-stage 
CCD thickener circuit. The uranium was extracted 
from pregnant liquor with 0.1M DDPA in kerosene 
and stripped with 10N HCl. The stripped solvent 
was recycled to the extraction section and used 
again. Most of the hydrochloric acid was evaporated 
and recovered for re-use. Following ammonia pre- 
cipitation and filtration of yellow cake, the uranium 
was calcined to an oxide product which was shipped 
to the Atomic Energy Commission. 

However, the hydrochloric acid uranium strip- 
ping agent did not strip scandium, thorium, or ti- 
tanium from the DDPA solvent. These three elements 
continued to selectively extract into the organic 
phase at the expense of uranium loading. The solvent 
became unable to properly extract uranium, because 
the exchange sites were progressively filled with 
non-strippable metals. This effect is known as pois- 
oning of the solvent. 

A hydrofluoric acid stripping section was incor- 
porated in the plant to remove thorium and titan- 
ium poisons from the solvent. It was later found 
that the hydrofluoric acid circuit also removed scan- 
dium; therefore, a study was initiated to optimize 
recovery of scandium in this section. Laboratory 
studies with continuous mixer-settlers were used to 
investigate the fluoride stripping variables such as 
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flow rates, fluoride concentrations, and phase separ- 
ation rates. These data were scaled up to design size 
for the mill operation. 

For scandium concentrate recovery, a portion of 
the plant-stripped solvent was fed to the hydro- 
fluoric strip section for removal of the poisons. Typi- 
cal scandium content was less than 0.1 g per liter 
Sc.0, in the poisoned organic. The solvent was 
contacted in a two-stage, countercurrent system 
with an acid fluoride solution to remove scandium 
and thorium as precipitates and titanium in soluble 
form. Organic feed rate was 10 gpm, or about one- 
tenth of the uranium plant organic stream. Aqueous 
fluoride feed rate was 1 gpm, resulting in a 10:1 or- 
ganic to aqueous ratio. The fluoride solution con- 
tained 6 pct fluoride and was adjusted to a pH of 4 
with sulfuric acid. Mixer-settlers with adjustable 
gravity overflows were used for contactors in these 
solvent stripping stages. This allowed removal of 
the fluoride precipitates formed during stripping. 
After washing with a small amount of water in an 
additional single mixer-settler stage, the solvent, 
with poisons removed, was recycled to the uranium 
extraction section. 

The main aqueous stream was filtered to remove 
the scandium-thorium fluoride cake, yielding a pro- 
duct containing approximately 10 pct Sc,O, and 20 
pet ThO,. This concentrate was packaged in drums 
ready for shipment to the refining facilities. The fil- 
trate was neutralized with ammonia to precipitate 
the titanium plus a small remaining amount of scan- 
dium and thorium. The solids were removed by 
filtration and stored for possible future recovery. 
The mother liquor was regenerated with hydrofluoric 
and sulfuric acids and recycled back to the strip 
section for further scandium recovery. 
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Plant flow sheet shows use of hydrofluoric acid for scandium concentrate recovery from uranium solvent. 
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Equipment in the strip circuit had the difficult 
duty of resisting corrosive fluoride solutions and 
kerosene simultaneously. Saran-lined pipe was used 
with excellent results for transfer lines. The level- 
control legs on the mixer-settlers utilized saran tub- 
ing for adjustability. This was much less satisfactory 
than pipe and had to be replaced periodically. The 
flexible tubing was almost necessary, however, to 
handle the slurry formed by precipitation of fluorides 
in the stripping operation. 

Neoprene lining was used in the tanks with fair 
success, although some deterioration had taken place 
in less than a year. Neoprene coverings were also 
used for the plate-and-frame presses. 

In general, centrifugal pumps were used to trans- 
fer liquids and to feed the presses. Durimet-20 
pumps performed well in this installation. 


RADIATION HAZARDS 

The thorium-scandium cake was shipped to the 
Chattanooga, Tenn. plant of Vitro Chemical Co. for 
refining to extremely high purity scandium oxide. 
This concentrate exhibited a relatively large amount 
of radioactivity due to the thcrium-230 present in 
the thorium fraction. As a result, it was necessary 
to enforce rigid rules of cleanliness and exposure 
around the filter presses which processed this con- 
centrate. The exposed precipitate, especially im- 
mediately after drying, emitted strong beta radia- 
tion. This apparently resulted from the isotope 
thorium-234 which chemically followed the natural 
thorium. It had a 24%-day half-life and conse- 
quently dissipated fairly rapidly with passage of 
time. Also, strong alpha radiation was exhibited by 
thorium-230, a product in the uranium radioactive 
decay chain. It has a much longer half-life (80,000 


; > 
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years), approaching that of radium, and conse- 
quently continues alpha emissions with very little 
attenuation. This presented a lasting hazard when 
the precipitate was exposed. The alpha-rays were 
stopped by metal containers such as the 55-gal 
drums used for shipping. As a result, no difficulty 
was experienced in handling the concentrate after 
it was packaged. 

In addition to scandium, it will be noted that this 
concentrate could provide a source of radioactive 
thorium isotopes such as thorium-230 (ionium)* and 
thorium-234. 


OXIDE PURIFICATION 


The thorium-scandium cake containing about 10 
pct Se.O, was refined to high-purity scandium oxide 
at Chattanooga. The crude fluoride cake was digested 
in a 15 pct solution of sodium hydroxide for conver- 
sion to scandium hydroxide. Metathesis required four 
hours at temperatures between 75° and 90°C. The 
slurry was filtered in a rubber-covered plate-and- 
frame-press to remove soluble sodium fluoride and 
other impurities. The crude hydroxide cake from the 
filtration was digested in hydrochloric acid, and the 
pH adjusted to four for removal of contaminants 
by hydrolysis. This was accomplished by heating 
to 100°C. to precipitate titanium, zirconium, iron, 
and silica. If large amounts of these elements were 
present, then the hydrolysis cake held considerable 
scandium and had to be recycled. The filtrate con- 
tained scandium, some iron, and uranium. Scandium 
was recovered from the solution by precipitation 
with oxalic acid under closely controlled conditions. 
For complete recovery it was necessary to use pre- 
cisely the stoichiometric quantity of oxalic acid 
with no excess. 

If large amounts of uranium were present, the 
solubility of scandium oxalate was dramatically 
increased. Although initial concentrates from Salt 
Lake contained enough uranium to color the 
thorium-scandium cake green with UF,, later con- 
centrates were almost free of uranium and presented 
no difficulty. 

The oxalate cake was filtered to remove iron 
and uranium, then calcined at a relatively low 
temperature. It was imperative to maintain the 
roasting temperature at less than 800°C. to avoid 
formation of difficulty-soluble oxide. 

Following solution of the scandium oxide in hy- 
drochloric acid, a solvent extraction step was used 
to extract and further purify the scandium chloride 
solution. The extract was stripped to yield a high- 
purity scandium solution and ammonia was used 
to recover the hydroxide. Again, close control was 
required for complete recovery of scandium. The hy- 
droxide was calcined at 700°C. to produce scandium 
oxide with a purity greater than 99.5 pct Sc.O,. 
Further refining has produced products assaying 
99.99 pct SC.O,. 


ANALYTICAL METHODS 

Conventional chemical determinations are used 
for analysis of scandium in the intermediate ranges, 
but spectrographic methods are required by ex- 
tremely high or extremely low concentrations. In 
the range of 0.01 to 50 pct Sc.O, or more, the chemical 
method may be used. This involves an ether-thiocy- 
anate extraction for removal of thorium’ followed 
by an EDTA titration for determination of scan- 
dium.” The chemical separations schemes are varied 
depending on the specific samples. For instance, 
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Thorium-scandium cake (10 pet Sc:Os) is refined to high- 
purity scandium oxide by chemical and solvent extraction. 


solvent samples are evaporated to dryness and the 
carbonaceous materials then taken into solution in 
oxidizing acids. Alternately, the fluoride samples 
which are not soluble in acids are converted to hy- 
droxides by caustic metathesis and hydrochloric 
acid is used to dissolve the sample. Except for 
sample preparation, the complete chemical analy- 
tical methods are presented in the references cited.”"” 

A low range spectrographic analytical method was 
developed at the Salt Lake Metallurgy Research 
Laboratory of the Bureau of Mines." The method 
is reproducible and covers all ranges of scandium 
concentration with a standard deviation of approxi- 
mately 10 pct. This deviation is insignificant at low 
concentrations, but develops into a sizeable problem 
of accuracy in scandium concentrates. 

After solubilizing the scandium, an ammonia 
precipitate is made to concentrate the scandium be- 
fore dehydration with perchloric acid to eliminate 
silica. A sodium peroxide separation eliminates 
aluminum, and a cupferron-chloroform extraction 
is made to remove iron, titanium, zirconium, vana- 
dium, and similar elements. A solution containing 
50 mg ZrO, and 0.25 mg TiO, is added before pre- 
cipitating with ammonia hydroxide to form a com- 
mon refractory zirconium matrix and to provide 
titanium as an internal standard. 

An arc-spectrographic method for the determin- 
ation of trace impurities in high-purity scandium 
oxide was developed by Vitro Chemical Co.” Stand- 
ard samples were prepared by adding measured 
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amounts of impurities to an ion exchange purified 
scandium oxide. A series of six standards covering 
an impurity concentration range of 50 to 1000 ppm 
of the following transition, alkaline earth and rare 
earth elements was prepared: Fe, Mn, Ti, Si, Ca, Mg, 
Zr, Th, U, Eu, La, Ce, Sm, Nd, Gd, Yb, and Y. 

Samples to be analyzed along with appropriate 
standards are mixed with two parts of pure carbon 
and burned to completion in a 12-amp DC arc. A 
Stallwood Jet was used to suppress the CN band 
structures that are often detrimental to spectro- 
graphic analysis. The transmission readings ob- 
tained from the microphotometer were evaluated in 
the usual manner with a Respectra Calculator. Using 
the above elements, appropriate line pairs using 
scandium as an internal standard were selected as 
being most suitable for the evaluation of the spectra. 
The results produced by this method are generally 
satisfactory with the standard deviation placed at 
less than 4.0 pct. 


CONCLUSIONS AND NEW ADVANCES 

1) Scandium is available:—An adequate supply 
of high purity scandium oxide is available for any 
forseeable use, and sizable inventories exist. Rela- 
tively large quantities of scandium occur in the leach 
liquors of uranium mills and are potentially recov- 
erable. Also, the uranium mills are possible sources 
of ionium (thorium-230). 

2) Analytical methods:—New _ spectrographic 
techniques have been developed for high purity 
scandium compounds, where the impurities are 
assayed, and for low grade materials, where the 
scandium emission lines are used in the determin- 
ation. Conventional chemical methods are available 
for assay of scandium in the intermediate ranges of 
concentration. 

3) Scandium is expensive:—The high intrinsic 
price of scandium dictated by its scarcity and costly 
purification, limits its use to extremely specialized 
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applications. Thus, it would normally be utilized in 
areas where only scandium, because of its unique 
properties, can be used. Through research now in 
progress, expanded markets could undoubtedly de- 
velop, and a larger sales volume would probably 
result in a much lower price. 

4) New processes:—The Salt Lake City Metal- 
lurgy Research Center of the USBM has developed a 
scandium recovery process using solvent extraction 
with DDPA. However, they eliminated the neces- 
sity of chemical reduction of ferric iron, an expen- 
sive step, formerly necessary in scandium recovery 
as practiced in the uranium plant operation. Other 
solvents for scandium have also been tried. Recently 
a 5-gpm pilot plant has been operated on a coopera- 
tive basis between the Bureau of Mines and Vitro. 
The portable pilot plant, which is mounted on a 
truck for versatility, embodies a complete prototype 
solvent extraction plant. Reviews of pilot-plant 
studies and other information are contained in the 
new Bureau of Mines Report of Investigations Re- 
connaissance of Sources and Recovery Methods of 
Scandium.” 
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Economics, 


foreign pressures, 


depleted mines — 


determine MINERAL SELF-SUFFICIENCY 


by S. G. LASKY 


Editorial writers and convention speakers are inclined to lean hard on certain 

perennial topics which need a better degree of definition. One of those topics 

is mineral self-sufficiency. Everyone interested in it ought to adhere to the 

definitions and absorb the background data set forth here by Mr. Lasky 

which nails down the subject to talkable dimensions once and for all! Min- 

eral self-sufficiency is a flexible concept—one which changes with both 
economic and political vicissitudes. | 


any writers and speakers discuss self-sufficiency 
M as though it means a nation’s physical ability to 
produce what it uses—to get along without imports. 
Other writers and speakers discuss the subject in 
the sense that a nation is self-sufficient only if it 
has a net exportable surplus. Both interpretations 
are at variance with the economic meaning of the 
term. By definition, ‘“‘a self-sufficient nation is one 
that produces all that it consumes.” The degree of 
self-sufficiency in mineral products exhibited by a 
country is not the country’s ability to supply its 
needs from domestic resources, but its performance 
in doing so, without regard to the reasons behind the 
performance. 
These reasons are complex in their operation. 
There are three kinds: (1) the nation’s inherent re- 
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source position, (2) economic forces, and (3) com- 
binations of these two. In no two nations would these 
reasons operate to the same degree with respect to 
one another because no two nations are equally 
endowed with mineral resources and no two have 
precisely the same economic atmosphere. By “eco- 
nomic forces” is meant not only the immediate ele- 
ments of supply and demand, cost and price, but 
also such technologic and political factors as have 
an economic impact. 

If a country is completely lacking in an item, its 
ability and its performance are synonymous at zero. 
With respect to such items, and to those present only 
in small amounts relative to the nation’s demand, 
the resources position is obviously paramount. 

At the other extreme are those items that the 
nation possesses in abundance. When a nation im- 
ports part of its supply of any such item it does so 
for economic reasons. Its performance, clearly at 
variance with its physical ability, reflects the collec- 
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tive response of management throughout the country 
to the relative price of foreign and domestic mate- 
rials delivered to the factory or other point of 
consumption. For example, the U.S. imports potash 
from time to time, not because the mines in New 
Mexico and the brine wells in California cannot 
furnish what is wanted, but because potash from 
Germany and other European countries can be de- 
livered to eastern American chemical markets 
cheaper than it can be supplied from either of those 
two states. 

Between these extremes of absolute scarcity and 
absolute abundance, production is controlled by eco- 
nomic forces the free play of which, however, is 
constrained by the resource position. Toward the 
scarcity end, this constraint is dominant; toward the 
other end it becomes negligible, but generally the 
collective decisions, policies, and skills of manage- 
ment tend to constitute the more decisive force. 

Good illustrations of this principle are numerous. 
When this country became a net importer of copper 
it was not because of lack of ore in the ground. The 
reason often quoted is that the higher grades of ore 
were exhausted, “the cream had been skimmed off,” 
as though this were thé unqualified determinant. 
Such reasoning assumes that the deposits then known 
were all that existed, yet many geologists would 
agree that as many mineral deposits, and as rich, 
remain to be discovered as have been found in the 
past. Moreover, there remains a great tonnage and a 
wide range of low-grade material upon which man- 
agement is challenged to apply its skill. What is 
lacking is not the natural resource but rather a 
human impulse to find more ore of good grade to re- 
place that mined out, as well as the economic im- 
pulse to develop the technology needed to mine and 
treat the lower grades of ore that remain. 


SELF-SUFFICIENCY 

The common way of expressing self-sufficiency 
is by the ratio of domestic production to consumption 
for some chosen period—the first figure divided by 
the second, usually expressed as a percentage figure. 
For example, if 60 pct of the new copper used by a 
country is from its own mines, the country is said 
to be 60 pct self-sufficient in that metal. 

A self-sufficiency ratio of zero normally means 
that a nation does not contain the metal or mineral. 
The U.S., as a case in point, does not contain known 
deposits of corundum or cryolite or certain varieties 
of asbestos. Similarly its self-sufficiency is also zero 
for quartz crystal which has been found in the United 
States but in such small quantities as to prohibit its 
production. A self-sufficiency ratio over 100 pct 
normally implies a surplus for export. 

Gross self-sufficiency of a nation in mineral items 
may be measured on the basis of the number of 
items used. For instance, if, in a practical sense, a 
nation is considered to be self-sufficient in an item 
when it produces 90 pct or more of its needs, then 
the United States is currently self-sufficient in two- 
fifths of the number of metals and minerals it uses. 
It is totally dependent on imports for about one- 
eighth of its mineral commodities. 

Degree of self-sufficiency expressed as a percent- 
age of the number of items has been criticized as “a 
rubber yardstick,” because the number can be in- 
creased or decreased by subclassifying or combin- 
ing; i.e., asbestos, manganese, chromite, fluorspar can 
each be counted as one item or four. In point of 
fact, however, these broad ratios remain roughly 
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constant regardless of the length of the list, so long 
as it includes a balance of essential items. 

When mineral trade is the point at issue, econ- 
omists often assess national self-sufficiency by com- 
paring the aggregate dollar value of newly-produced 
material provided domestically with aggregate dol- 
lar value of newly-produced material consumed. 
According to this comparison the aggregate mineral 
self-sufficiency of the U.S. in 1957 was 88 pct. 

A modification of this method uses dollar value 
but with the price remaining constant at that pre- 
vailing during some reference year. The values ob- 
tained are thus indices of physical volume. For 1957, 
self-sufficiency on this basis is calculated at 84 pct. 

By this last measure the aggregate mineral self- 
sufficiency of the U.S. has stayed constant (for all 
practical purposes) at least from 1900 to 1947, the 
country being a net exporter for that period. In 1947, 
on balance, it became a net importer, the change 
coming about through the shift to a net import posi- 
tion in the late 1940’s for iron ore and petroleum. Oil 
and iron ore are produced in such large quantities 
that a shift in their trade position exerts a superior 
influence in the total trade balance. 

For most materials, the degree of self-sufficiency 
is an ephemeral state of affairs. Since it is so largely 
a measure of economic and related circumstances and 
the result of human decision, it shifts as these cir- 
cumstances and decisions shift. 

The shifting state of affairs is dramatically illus- 
trated by tungsten production in the U.S. This nation 
has traditionally considered itself deficient in this 
metal. In 1948 (to go back only far enough to illus- 
trate the point) the U.S. produced only 47 pct of what 
it used. But in 1950 it produced 60 pct and by 1955, 
under the Government premium price, it managed 
to produce more than three times as much as it used. 
Production remained above 100 pct of consumption 
through 1956, after which it gradually declined until 
in 1959 the U.S. was again deficient in production 
to the extent of nearly 70 pct of its needs. 


ABSOLUTE SELF-SUFFICIENCY 


Absolute self-sufficiency is economic fiction. No 
nation produces within its own borders all the min- 
eral raw materials a modern industrial economy re- 
quires. Not only does it not do so, it cannot do so, for 
every nation is completely lacking in something or 
other. 

This is so true that, were a nation determined to 
become self-sufficient in all items, it would have to 
create a new technology for itself, one adapted to the 
set of materials it possesses or can contrive syntheti- 
cally. Consider for example, what would happen to 
the energy, transportation, and communication tech- 
nology of a nation that had to give up copper, or 
what would happen to the chemical technology of 
a nation that could not get sulfur. Nevertheless, a 
nation can approach absolute self-sufficiency to a 
considerable degree—if it cares to pay the economic 
cost. To appreciate this point, consider the items in 
which the U.S. is less than 100 pct self-sufficient. This 
nation has low-grade resources of many of these. 
For others it could develop substitutes, natural or 
synthetic. Instead of bauxite it could use clay. It 
could use fiber-glass and plastics—as it already is 
doing in part—for asbestos; it could make synthetic 
mica and—again as it already is doing in part—in- 
dustrial diamonds, quartz crystals, and cryolite. 

But the cost of utilizing low-grade and poor- 
quality materials, of creating substitutes where 
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necessary, and of making the necessary adjustments 
in use-technology would be appreciable, to say noth- 
ing of the dislocations created by the non-economic 
utilization of labor and equipment. A self-sufficient 
manganese supply alone would add a quarter of a 
billion dollars to the annual raw material bill of 
the U.S.; a 50¢ increase per barrel of petroleum 
would add 1.5 billion dollars. 
The net cost of all changes is uncalculable. 


MORE FACT VS. FICTION 


Actually, there is no measure by which the U.S., in 
an over-all fashion, can be designated either “have” 
or “have-not.” Considering that the industrial struc- 
ture of the U.S. has always used a variety of items 
that are not indigenous, it cannot be said to “have 
become a have-not nation”; with respect to such 
items it always has been a “have-not”’ nation and al- 
ways must be. And considering that it is self-suffi- 
cient or virtually so in about two-fifths of the items 
it uses—and produces an exportable surplus of two- 
thirds of these—to say that “with few exceptions we 
are on an import basis” is preposterous. 

The U.S. for some time has imported significant 
quantities of copper, lead, and zinc, and in recent 
years an increasing amount of iron ore. But even so, 
the world’s largest producer of copper and iron ore 
(to say nothing of aluminum and fluorspar), its sec- 
ond largest producer of zinc, its third largest pro- 
ducer of lead, can scarcely be categorized “have-not.” 

As recently as November 1959, an international 
mining journal editorially commented that despite 
the mineral strength just described, the U.S. “has 
been obliged to import a growing proportion of her 
requirements of ores and minerals.” If this statement, 
which represents a common point of view, is meant 
to imply that in recent years the U.S. has been im- 
porting, as a matter of economic fact, a growing 
dollar proportion of mineral goods, it is correct. If it 
is meant to imply an alarming and unavoidable basic 
deterioration in U.S. mineral strength that has been 
going on for a long time, the statement is not correct. 

In the past twenty years the U.S. has crossed the 
threshold from practical self-sufficiency to net im- 
porter in two items: iron ore and petroleum—iron 
ore about 1945 and crude petroleum in 1949. In the 
past 40 years it has additionally changed unequi- 
vocally from net exporter to net importer in four 
more: lead (1918), zine (1934), copper (1939), and 
silver (1932). 

But while these deteriorations were taking place, 
improvements also were occurring. The copper posi- 
tion has been improving on average since 1945. The 
country has advanced from severe dependence to 
self-sufficiency or near self-sufficiency in the rare 
earths and selenium, and has materially improved its 
position in flake graphite. Its position in kyanite has 
been improved by the availability of synthetic mul- 
lite, and its position is improving in quartz crystal and 
industrial diamonds also because of synthetic sub- 
stitution. Copper, lead, zinc, iron ore, and petroleum 
are key commodities, but because not so much money 
is spent on others they are not thereby unimportant. 
In any event, the transition from self-sufficiency to 
net importer in a half dozen items over a period of 
40 years, even though they are important items and 
even ignoring the offsetting effect of improvement in 
other items, is hardly enough to breed alarm. 

Most importantly, the U.S. is not “obliged” to be 
in this position. It is in it as the result of the economic 


logic of competitive trade, of changes in mineral use 
patterns, and of the degree to which management has 
or has not utilized technology to find new ore or to 
reduce costs, to say nothing of political decisions 
from time to time both in the U.S. and abroad. 

As the economy of this nation continues to grow, 
this dependence on imports of a number of important 
minerals is likely to persist. Whether the country 
becomes increasingly dependent over-all, and how 
fast, will be determined by a variety of related fac- 
tors. Three are paramount. One is the rate at which 
the demands of the rest of the world will grow for 
the items that the U.S. seeks to import. The momen- 
tum created by the post-war recovery, by the na- 
tionalism flaming across the world, and by the paral- 
lel spawning of new nations is incalculable. A second 
factor is the ability of the mines in the rest of the 
world to meet those demands yet produce a surplus 
that can compete with American production. The 
third prime factor is American policy regarding 
limitation of imports. 

Rate of growth of the American economy patently 
influences the nation’s dependence on mineral im- 
ports, but this factor is difficult to set apart for it is 
reciprocally influenced by the availability of the im- 
ports themselves. A fifth factor is the need of the 
rest of the world for raw materials that the U.S. can 
produce in excess. 

Endless examples of how these factors may operate 
could be cited. Recently we lost some of our export 
market for coal as surplus stocks mounted in Euro- 
pean coal-producing countries; in due course the 
situation may reverse itself again. On the other 
hand, the movement toward increasing imports of 
iron-ore and petroleum seems irreversible. A small 
to moderate advance in technology could increase the 
relative competitive U.S. production of these two 
items, but this almost surely will not happen. The 
major producers have foreign as well as domestic 
operations, and their primary concern is to obtain the 
maximum profit from their total operations, not to 
make the U.S. self-sufficient. 


AND IN CONCLUSION ... 

An ultimate increasing dependence on imports is 
inevitable in the history of any nation that indus- 
trializes. In its agricultural stage a nation has little 
need for minerals and so is likely to be self-sufficient 
in them. As the nation industrializes it begins by 
developing industries—steel, for example—that can 
use domestic resources, and by processing its raw 
materials into higher use forms—manganese ore into 
ferromanganese, bauxite into alumina, or petroleum 
into refined products, to name a few. If industrializa- 
tion continues, the country must in due course begin 
to import for its factories items that it does not itself 
supply. And as labor is diverted from agriculture to 
manufacturing and the productivity of the soil must 
be improved in order to offset the loss of labor, the 
nation in due course is likely to import fertilizer 
materials. One of the major characteristics of a 
modern economy is its dependence on telecommuni- 
cation, power, and transportation, and this means a 
high dependence on nonferrous metals. 

Continued industrialization means the develop- 
ment of an export market for fabricated products, 
which, in an economic world, in turn requires in- 
creasing imports of raw materials. Decreasing self- 
sufficiency is an inevitable companion to increasing 
industrialization—it is as natural a part of industrial 
maturity as fresh rhubarb pie is a part of spring. 
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Mineral shortages? 


Monopolistic evils? 


Outdated by competition 


among primary materials! 


by SIMON D. STRAUSS 


Mr. Strauss takes apart the double threat of monopoly and failing resources 
in this article. Originally presented before the American Electroplaters’ 
Society, the basic contents of his message are a warning that traditional 
trust-busting and mineral shortage concepts have been outdated by the 
broadened scope of competition. But to the miner, stoic before the cyclical 
predictions of feast and famine, traditional markets aren't getting any easier. 


ompetition among primary materials is of impor- 
C tance in regard to two widely held concepts that 
have greatly influenced the thinking of government 
leaders and professional economists in recent years 
—particularly since the end of World War II. 

The first of these two ideas is that, because many 
elements known to man are apparently available 
in only limited quantities, steps should be taken to 
restrict their use, thus conserving the limited sup- 
plies for future generations. A whole host of books 
on the subject appeared in the late forties and early 
fifties. Perhaps the culminating expression of this 
idea was the publication in 1952 of the massive five- 
volume report of the President’s Materials Policy 
Commission popularly referred to as the Paley 
Commission. After carefully studying population 
growth and probable rise in industrial activity, this 
Commission concluded that by 1975 the United States 
would be short of many materials and that commod- 
ity prices would be inflating sharply. 

The second of the ideas is that a position of dom- 
inance in the production of a single commodity by 
one corporation—or even by two or three or four— 
inevitably leads to monopolistic abuse of power by 
that corporation, requiring the invoking of the anti- 
trust laws. Prior to the war the Aluminum Company 
of America was in that position with respect to 
aluminum. In commodities such as nickel, lead, or 


S. D. STRAUSS, Member of SME, is Vice President, American 
Smelting and Refining Co., New York City. 
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copper, similar concern has been expressed and in 
some cases has caused investigations or court actions. 
Both these concepts, sincerely held by idealistic 
government servants or professional economists and 
writers, arise from a static view of society. Those 
who hold them are insufficiently aware of the dy- 
namism of fluidity of our economic system. 


THE CASE OF LEAD 


Both concepts can be illustrated by discussing the 
position of a single commodity—lead. Anti-trust 
proceedings have been instigated by the government 
against certain lead producers. And the Paley Com- 
mission in its report came to the conclusion that ris- 
ing consumption and falling production of lead 
would be reflected in a severe rise in the price of 
this commodity. 

The uses of lead are many and varied and go 
back to antiquity. The Romans used it for piping 
water. For many years in the form of white lead, 
it was the most widely used pigment of the paint 
industry. Sheet lead, due to excellent corrosion re- 
sisting characteristics, has been considered ideal to 
line tanks and chambers in the chemical industry. 
Lead shot ever since the Middle Ages hs been a 
prime factor in ammunition. The development of 
the automobile has created two huge sources of 
consumption—the lead acid storage battery for the 
ignition system of a car and lead tetraethyl or tetra- 
methy! to improve the performance of gasoline. 


@ 
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Lead-based solders are used for joining metals of 
all kinds. And corrosion resistance, impermeability, 
plus ductility gave lead a prime position for many 
years as the ideal sheathing material for electrical 
cables of all kinds. There are many other uses of 
lead but this list is sufficient to prove that lead has 
had many different markets. 

One company named in the government’s action 
was responsible for more than 50 pct of the refined 
lead production of this country at the time the suit 
was brought. Most of the raw material it refined, 
whether scrap or newly mined ores, originated in 
the hands of independent mines or scrap collectors 
and dealers. But the government contended that the 
refining of lead was the focal point at which the 
allegedly monopolistic powers were exercised. 

How much of a monopoly existed? Could the com- 
pany force consumers to pay an uneconomic price 
because of its large share of domestic refined 
production? 

The company denied control of the lead market 
in view of the large number of producers of sec- 
ondary lead in this country and the massive volume 
of imports of refined lead produced by others in 
such countries as Canada, Australia, Peru, Mexico, 
and Yugoslavia. But, even had these circumstances 
not existed, even if one or two lead producers did 
in effect control the entire world’s supply of this 
useful commodity, the maintenance of an exorbit- 
ant price for lead would be difficult if not impos- 
sible. Why? Because lead is subject to severe com- 
petition in each of the key uses already enumerated. 

Lead pipe for water supply has been almost en- 
tirely replaced in this country by galvanized pipe 
or copper pipe, and now these two are being chal- 
lenged by plastic pipe. White lead for paint pigment 
enjoys less than 10 pct of its former market, due to 
replacement by titanium dioxide or other pigments. 
Sheet lead for the chemical industry is engaged in a 
fierce struggle with rubber or plastic linings for 
tanks and with stainless steel linings for chambers. 
Use of lead shot in ammunition is now restricted 
largely to sporting uses; for military purposes other 
materials are employed. 

The lead acid storage battery still is pre-eminent 
in the automobile industry, but work on the fuel 
cell is being intensified and represents a real, though 
distant, threat to lead’s dominant position. Moreover, 
since the end of World War II the battery industry 
has so improved the quality of its product that aver- 
age battery life has risen by 50 pct, cutting down the 
market for lead by a corresponding amount. 

Oil industry research is seeking a substitute for 
tetraethyl and tetramethyl additives. Thus far, an 
economic substitute has not been found, but any 
thoughtful lead producer would recognize the dan- 
gers inherent in attempting to force an uneconomic 
price for his metal that would spur still further the 
search for substitutes. And if the automobile industry 
does convert from the internal combustion engine to 
some other source of power (a real possibility), 
then the lead additives would probably lose out. 

Lead-based solders in certain applications are be- 
ing replaced by plastics and resins. Factors of weight 
and labor cost have stimulated the substitution of 
plastics and aluminum for lead in sheathing of elec- 
trical cable to the extent that current use of lead in 
cable is one-third of what it was ten years ago. 

No material can expect to hold onto its markets 
unless there are sound reasons of economics and 


technology for it to do so. Lead has lost ground be- 
cause other materials have been considered superior, 
either because of cost or performance. In some cases 
the lead industry is still hopeful of recapturing a 
portion of these markets by improving the qualities 
of lead or reducing the cost of working it. For in- 
stance, new techniques are being developed in the 
sheathing of cable which may restore a portion of 
lead’s position. 

Nevertheless, the lead industry, due to competi- 
tion with other materials, is in a far different posi- 
tion today than was envisioned in 1952 by the Paley 
Commission report. That report concluded that in 
the 25-year span between 1950 and 1975 consump- 
tion of lead in the U.S. would increase by 61 pct. 
More than ten of those years have now passed by, 
and consumption of lead, instead of increasing, is 
actually somewhat lower than it was in 1950. 

Other findings in the Paley report were that for- 
eign consumption would rise by a somewhat greater 
amount than domestic consumption; that production 
of lead in the U.S. would decline; and that unless 
production outside the U.S. could be doubled, there 
would be a “tendency toward a severe rise in the 
real price of lead.” 

Consumption of lead outside the U.S. has increased 
because of sharply rising industrial production 
abroad which has more than offset the technological 
market losses enumerated. And mine production out- 
side the U.S. has increased also, although at a 
somewhat slower rate than the Paley report con- 
sidered necessary. The sum of all the factors in the 
lead industry has been vastly different than the 
report considered likely. Prices, instead of showing 
a severe rise, have fallen drastically. When the Paley 
report came out, the price of lead in the U.S. was 
191%4¢ per lb; today it is 1l¢ per lb. Abroad the 
drop has been even more dramatic— from 20¢ to 
about 8¢ per lb. 

Faced with this economic pressure, the lead in- 
dustry is fighting back. The principal producers of 
lead in the U.S., Canada, Mexico, Peru, Australia, 
Great Britain, and the Union of South Africa are 
financing a major research effort through the Lead 
Industries Association to find new uses for lead. 
Some projects, if successful, will mean that lead will 
replace other materials in existing applications. 


CHANGING NATURE OF COMPETITION 

The above specific illustrations are useful in over- 
coming a widely-held fallacious concept about 
American industry. That is the idea that the econ- 
omy of this country is divided into watertight com- 
partments, in each of which a small group of huge 
corporations holds supreme sway. Quite the con- 
trary, every part of the economy is susceptible to 
developments in every other part. In the last 15 years 
we have seen the emergence in electronics, in plas- 
tics, in the light metals, in chemicals of every kind 
—a large number of new industrial giants. They can 
hold their pre-eminence only by leadership in pro- 
duction techniques and research undertakings. If, 
like the feudal lords of old, they were to try to 
build monopolistic toll stations to levy tribute on 
the consuming public, they would soon find that they 
had been bypassed. 

Competition lies not alone within the confines of 
a single industry. The real competition of today is 
the competition for markets by different industries. 
With the growth of research and of marketing tech- 
niques it becomes ever keener. 
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PIPELINES SHOW GOOD POTENTIAL FOR 
LONG-DISTANCE TRANSPORTING OF SOLIDS 


by RALPH COSTANTINI 


ong-distance transportation of solids by hydraulic 

pipelines holds promise of great economic bene- 
fits. In most mineral processing plants today, moving 
of solids in slurry-form by pipeline is commonplace. 
Yet in spite of this, the method is slow in being 
adopted on a broad scale for moving solids over 
distances of many miles. 

This is especially surprising in view of the suc- 
cessful realization of two daring ventures in long- 
distance solids pipelines in this nation within the 
last five years. One is the 72-mile long, 6-in. diam. 
pipeline of the American Gilsonite Co. which has 
been satisfactorily transporting 700 tpd of gilsonite 
from the mire at Bonanza, Utah, to the processing 
plant at Grand Junction, Colo., since April 1957. 
The other is the 108-mile long, 10-in. pipeline of 
the Pittsburgh Consolidation Coal Co., which has 
been transporting about 4000 tpd of finely crushed 
coal from the mine at Cadiz, Ohio, to the Eastlake 
Power Plant of the Cleveland Electric Iliuminating 
Co. since January 1958. 

Both of these pipelines have proven to be 
eminently successful and, after they had blazed the 
way, one would have expected a whole proliferation 
of long-distance solids pipelines, particularly in the 
metallurgical and industrial minerals fields. In these 
industries, a large proportion of the ores and min- 
erals have to be reduced to fine wet pulps as a 
normal part of the process, thus requiring no extra 
expense to make them suitable to handling by 
hydraulic means. In these situations, the economy 
and practicability of long-distance pipeline trans- 
portation become very attractive. By providing a 
new degree of freedom and flexibility in the location 
of the different parts of the processing operation, 
such a pipeline system can favorably affect the 
overall economy of a project. 

However, besides two other similar projects in the 
operations of The Anaconda Co., there have been 
few significant solids pipeline developments in the 
minerals industry during the last three years. The 
two projects referred to above are the 14-mile long, 
6-in. copper concentrate gravity pipeline at Ana- 
conda’s El Salvador project in Chile (shown on op- 
posite page) which has been transporting about 800 
tpd of concentrates since January 1959, and a 16-in. 
tailing pipeline at the Anaconda Reduction Works, 
Anaconda, Mont. The latter pipeline, now under- 
going tryout tests, has been designed to transport 
about 20,000 tpd of deslimed flotation tailing for 


RALPH COSTANTINI is Chemical Engineer, Parsons-Jurden Corp., 
New York. A complete version of this abridged article will be 
published in annual Mining Transactions Vol. 220, 1961. 


dam building. It exceeds seven miles in length and 
will have a maximum of three 20-in. rubber-lined 
centrifugal pumps in series at the starting point de- 
veloping 100 ft of head each to supplement gravity. 


NEW PROJECTS STUDIED 

At El Salvador, it is planned to eventually extend 
the existing 14-mile pipeline by an additional 60 
miles to bring copper concentrates down to the 
coast. Preliminary tests indicate that the projected 
6-in. pipeline will be able to transport approxi- 
mately 2000 tpd of concentrates at a pulp density 
of 40 to 60 pct solids entirely by gravity. The in- 
vestment required for the pipeline and the oper- 
ating costs are calculated to be a small fraction of 
those for other transportation methods. 

At another contemplated copper development in 
South America, it is presently planned to transport 
more than 1000 tpd of concentrates for approxi- 
mately 35 miles by a 4-in. gravity pipeline which 
will cost about $1 million to install. The operating 
costs on the line will consist only of maintenance 
charges, and since the line velocity will be low, the 
pipe is expected to last indefinitely and maintenance 
costs should be negligible. 

On the same project, it is also planned to trans- 
port 10,000 tpd of ground ore to a flotation plant by 
a 14-in. gravity pipeline. approximately seven miles 
long. For this purpose, the ore would be prepared 
for such transportation at the higher elevation of 
the orebody. The pipeline would receive the slurry 
at a relatively high pulp density, thus requiring a 
minimum of water at the high elevation, and 
deliver it to the flotation plant at a suitable site 
some 2000 ft lower. Actually two pipelines, one 
operating and one standby, would be installed in a 
culvert enclosure on the surface and winding down 
to the bottom of the valley. The enclosure, which 
would be the most expensive part of the installation, 
would protect the lines from deep snows and ava- 
lanches as well as to make them readily accessible 
for maintenance. Both the investment cost and 
maintenance expenses of this installation have been 
estimated at approximately one-third those for an 
alternative belt conveyor inside a tunnel. 

This problem of having an orebody situated at a 
high elevation in rugged terrain unsuitable for the 
location of the beneficiation plant, is one that occurs 
repeatedly. On another potential copper project in 
a rugged mountainous location, it was initially pro- 
posed to transport the coarsely crushed ore to the 
concentrator at a lower elevation via aerial tram- 
way. However, the tramway would cost approxi- 
mately $4 million to install and the operating cost 
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was estimated at over $1.00 per ton. A recent brief 
study indicated that a gravity pipeline to transport 
ground ore to the flotation plant could reduce the 
transportation costs to less than 5 pct of the cost with 
the tramway. The cost of the pipeline installation, 
together with the extra cost for installing the grind- 
ing equipment at the high elevation, was less than 
50 pct of the installation cost of the tramway. On this 
project, it is also planned to transport the concen- 
trates by a pipeline approximately 40 miles long to 
a filtration plant and shipping facilities on the coast. 


PIPELINES VS RAILROADS 

Another field in the metallurgical industries where 
long-distance solids pipelines are slated to play an 
important role is in the beneficiation of low grade 
iron ores. With finely disseminated magnetite ores 
such as taconite, the material has to be reduced to a 
fine pulp for efficient liberation of the magnetite. 
Grinds of 85 pct minus 325 mesh are typical for final 
concentrates and this fine, though dense, material is 
well-suited to hydraulic transportation. A recent 
study for a potential plant located about 130 miles 
inland from a water shipping point showed that a 
solids pipeline capable of transporting about four 
million tons of concentrate per year as a slurry at 
45 to 60 pct solids would be by far the most econom- 
ical method. In this case, the pipeline would extend 
over generally flat terrain and pumping would be 
required. However, using about four high-pressure 
pumping stations employing positive displacement 
pumps and a 12-in. pipeline buried below the frost- 
line, it was estimated that the entire installation 
would cost about $12 million. An alternative rail- 
road system to transport the same tonnage of pel- 
letized material from the concentration plant near 
the mine would require approximately three times 
that amount. Operating costs with the pipeline, due 
essentially to the power, wages, and maintenance re- 
quired at the pumping stations, were estimated to be 
a similarly small proportion of the total operating 
costs of railroad transportation. 


PHOSPHATES TO ACID PLANT 


The industrial minerals industries, such as the 
portland cement and phosphate fertilizer industries, 
should also provide good possibilities for use of long- 
distance solids pipelines. In the manufacture of port- 
land cement by the wet process, more than 50 million 
tons per year of limestone, clay and silicious raw 
materials in the U.S. have to be reduced to fine wet 
slurries having grinds in the range of 75 to 90 pct 
minus 200 mesh. Thus, a material well-suited to 
transportation by long-distance pipelines results. By 
locating crushing and grinding equipment at the raw 
material source and transporting the slurry by pipe- 
line to the most suitable processing plantsite, large 
economies should be possible. 

In the phosphate fertilizer industry, most phos- 
phate rock is mined by hydraulic means and the 
pebble matrix is usually conveyed to washing and 
beneficiation plants by pipeline. However, the dis- 
tance between mine and plant is seldom more than 
two or three miles. Much longer distances would 
probably be uneconomical since the material usually 
has a high content of plus 16-mesh solids which re- 
quires high velocities (12 to 15 fps) in 16-in. pipe- 
lines. This results in relatively high pumping heads 
for the distances involved. 

After washing and beneficiation, the rock is dried 
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and stockpiled, and a large amount is transported to 
nearby plants for treatment with sulfuric acid in the 
production of superphosphate and phosphoric acid. 
However, before the acidulation operation, the ma- 
terial has to be ground to a fine state, usually 90 to 
95 pct minus 100 mesh, thus again providing a ma- 
terial well-suited for long-distance pipeline trans- 
portation. Hence, if the material were ground at 
the beneficiation plant while still wet and then 
pumped through a pipeline to the processing plant at 
relatively low velocities, in addition to the savings 
in transportation, the drying operation at the bene- 
ficiation plant could be eliminated. Perhaps in the 
not-too-distant future when suitable pipeline ma- 
terials are available to resist both abrasion and the 
corrosive effect of hot sulfuric acid, pipelines will 
not only serve as the means of transport but also as 
the reaction vessel. The material would then arrive 
at the processing plant fully transformed and ready 
for recovery of phosphoric acid.’ 


FUTURE OF COAL PIPELINES 

Probably some of the most important future de- 
velopments in long-distance solids pipelines will be 
in coal transportation. The successful operation of 
the Consolidation Coal Co.’s pipeline has already 
been mentioned. A coal pipeline approximately 38 
miles long is also in operation at the Novovolyn- 
skaya mines in Russia.’ But in both of these cases, a 
much smaller particle size material than would 
otherwise be desirable has to be transported. The 
very fine size of the material that makes the flow 
process economical results in costly dewatering and 
drying operations at the receiving point before the 
material can be used. However, according to a recent 
report,’ a 24-in, 350-mile pipeline is currently 
planned by the Pittsburgh Consolidation Coal Co. to 
bring coal from the mines of West Virginia to the 
New York Metropolitan area. In this project, de- 
watering and drying operations would be completely 
eliminated. Reported plans are to grind the coal to 
a fine state in which stable suspension with water 
will be obtained. The material would then behave 
essentially as a fluid even when stationary. It would 
require a minimum of pipeline pumping power as 
well as avoiding all possible difficulties due to 
settling in the pipe. It wou!d be fired into boilers as a 
water suspension through newly devised burners. 

The foregoing examples indicate the possibilities 
in this field. One of the striking characteristics of 
solids pipelines is great tonnage capacity relative to 
pipe size, and the need of having a sufficient amount 
of material to transport for economic practicability. 
However, given this condition, a better understand- 
ing of the technical factors in the slurry flow process 
is believed necessary before the realization of the 
many possibilities can proceed at a faster pace. 


TECHNICAL FACTORS CONSIDERED 


Before the practicability of any contemplated 
project can be determined, an estimate will have to 
be made of pipe size, amount of pumping power to 
be provided, approximate cost of pipeline installa- 
tion and of expected operating and maintenance cost. 
In doing so, it will usually be found that the most 
important single consideration is that of establish- 
ing the minimum operating average flow velocity in 
the line to insure a stable flow condition. This is 
usually set at a point only slightly above the mini- 
mum necessary to prevent formation of a stationary 
deposit at the bottom of the pipe. 


§ 


One of the main objectives in establishing operat- 
ing velocity is to determine the friction head gradient 
to be provided for. This will, of course, be influenced 
by other factors besides operating velocity as differ- 
ent slurries will require considerably different head 
gradients to sustain the same velocity in the same 
pipe at the same solids concentration. 

Once minimum operating velocity is established, 
the size of the line is also established with the 
higher the velocity, the smaller the line. However, it 
is generally desired to keep the velocity as low as 
possible for two major reasons: 


1) Where there is insufficient gravity head, the pump- 
ing head increases approximately as the square of the 
velocity. Thus, the number of pumping stations for a 
long line, and the major operating expense of pumping 
power and pump maintenance, also increase at the 
same rate. 

2) Abrasion of pipe interior increases approximately 
as the cube of the velocity. Other considerations, such 
as corrosive effect of slurry on the pipe and attrition 
of the particles being transported, can also be import- 
ant in cases such as coal transportation. But in the ma- 
jority of applications in the minerals industries these 
are of secondary importance. 


Minimum velocity is in turn dependent on several 
properties of the slurry and on pipe size. Slurry 
properties of prime significance are the average size 
of solid particles, relative density difference between 
solids and fluid, effective viscosity of the fluid, and 
concentration of solids in the slurry. In most min- 
erals processing situations, the factor of predominant 
importance is that of particle size—the smaller the 
particle or the finer the grind, the lower will be the 
necessary carrying velocity, the pumping power, and 
the abrasion rate. 


From the storage basins at Georgetown, Ohio, Consolidation Coal sends its coal slurry 108 miles to Cleveland. 


INFLUENCE OF PARTICLE SIZE 

The predominant importance of particle size can 
be understood if it is realized that the smaller the 
particles below a certain important size limit, the 
smaller the necessary flow velocity to keep them 
either in complete suspension or skipping and slid- 
ing along the bottom of the pipe so that in neither 
case is a permanent bottom deposit formed. 

The free settling velocity of average-size particles 
is a good index of the minimum velocity necessary 
for safe transport. Settling velocity is a function of 
the relative density difference between solid and 
fluid, the fluid viscosity, and the particle sphericity 
as well as the particle size. In most situations with 
minerals, the effect of particle size is predominant. 

The relative influence of particle size variation 
from 200 mesh (0.0029 in.) to % in., and of solid 
specific gravity variation from 1.5 to 5.0 on free 
settling velocities of spherical particles in water at 
68°F, is shown in the following table: 


Maximum Settling Velocities for Various 
Solid Particles in Water 


Material Coal Silica Magnetite 


Specific Gravity 15 2.65 5.0 
(ft/sec) (ft/sec) (ft/sec) 

Particle size = 0.125 in. 0.83 1.5 2.3 

200 mesh size = 0.0029 in. 0.0047 0.0154 0.033 


Although the specific gravity of the solids relative 
to that of the fluid can be significant, the variability 
of its effect with most minerals in water seldom has 
a range of more than about 5 to 1. However, a par- 
ticle size variation from % in. to 200 mesh, which is 
quite commonplace in mineral processing, has a 


“AUGUST 1961, MINING ENGINEERING—979 


| 
| 


range of about 100 to 1 in its effect on the settling 
velocity. 

An important effect of particle size is that as par- 
ticles in a slurry become smaller, their abrasiveness 
is greatly reduced. Thus, regardless of the hardness 
of the solid, when reduced to a fine size, wear on the 
pipeline becomes a minor consideration except at 
points of sharp changes in direction. 


EFFECT OF PIPE SIZE ON VELOCITY 

Aside from properties of the slurry, pipe size has 
been shown to have an important effect on the neces- 
sary minimum carrying velocity. According to R. 
Durand and co-workers of Laboratoire Dauphinois 
D’Hydraulique at Grenoble, France, the necessary 
minimum velocity to maintain flow in horizontal 
pipes without any depositing of material along its 
bottom varies directly as the square root of the pipe 
size. Thus, if the pipe size is increased from 4 in. to 
16 in., the necessary minimum velocity should be 
doubled. No theoretical explanation has been ad- 
vanced for this effect, but it is based on the results 
of a multitude of tests on different materials and 
a wide range of pipe sizes. It has also been confirmed 
by tests on at least two occasions in the writer’s ex- 
perience. As a consequence of the foregoing effect, 
the friction head gradient required to sustain flow 
without deposit remains approximately constant as 
the pipe size increases. 

The foregoing “square root rule” supplies the basis 
for projecting the results of tests with a small pipe to 
the design of a larger size. This is an important point 
whick should aid in the consideration of solids pipe- 
lines in many situations, since by running tests with 
small pipes, the cost of pilot testing can be greatly 
reduced. 


PUMPING CONSIDERATIONS 
After the minimum velocity, pipe size and head 
losses have been established, the type of pumps and 
the number of pumping stations to be provided are 
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Consolidation’s 108-mile pipeline transports coal slurry to Eastlake Power Station (above) located near Cleveland. 


major considerations unless the situation is favored 
with an excessive amount of gravity head. For rela- 
tively short distances and low heads, rubber-lined 
centrifugal pumps have been found to be the most 
practical with fine slurries. With coarse slurries, 
such as in phosphate mining and in dredging opera- 
tions, centrifugal pumps with abrasive-resistant 
metal interiors are generally used. However, these 
pumps have head limitations of about 100 ft for the 
rubber-lined pumps and about 150 ft for the all- 
metal pumps. Centrifugal pumps also develop a 
smaller head with the coarser slurries than with 
water at the same speed because of the different tra- 
jectories of the solid particles, as pointed out by 
Fairbanks.* 

Therefore, in long pipelines it is doubted that the 
use of centrifugal pumps is practical with most 
slurries since the number of pumps in series would 
become too many, adding greatly to the operating 
cost and decreasing the reliability of the installation. 
Centrifugal pumps in series also require a significant 
amount of gland-sealing water, a portion of which 
leaks into the pump to cause dilution of the slurry. 
This dilution can become very important when a 
large number of pumps is involved. As such, on 
long pipelines reciprocating positive displacement 
pumps developing high pressures have been found to 
be the most practical. These are the pumps in use on 
the Pittsburgh Consolidation Coal Co. pipeline and 
on the Gilsonite pipeline. On the coal pipeline there 
are three pumping stations approximately 35 miles 
apart, and at each station two pumps are operating in 
parallel and a third is on standby. On the 72-mile 
gilsonite pipeline, only one pumping station is used 
at the starting point, and the pressure capacity of the 
two pumps provided attains 3000 psi. 

Wear on cylinders and valves of these pumps is 
high and they do require frequent maintenance, but 
it is doubted that maintenance is more than for the 
multitude of centrifugal pumps that would otherwise 
be required to develop the same head. The size of 
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Al 6- -in. sedis at ieneseil Reduction Works senile deslimed fotation tailings seven miles to the disposal area. 


particles that these pumps can handle at present is a 
maximum of about 8 mesh, and the smaller the 
better to maintain good volumetric efficiency and 
minimize wear. This is another reason why smallness 
of particle size is of major importance on long- 
distance lines. Positive displacement pumps also pro- 
vide the advantage of having a very steep head 
capacity characteristic since the pressure rises al- 
most vertically as the discharge is throttled. The im- 
portance of a steep pump characteristic in maintain- 
ing stable flow, especially when operating near the 
minimum permissible velocity, has been pointed out 
by Durand and others. However, most solids- 
handling centrifugal pumps have very flat head- 
capacity characteristics. The major disadvantage in 
considering positive displacement pumps for han- 
dling slurries at present is that available data per- 
taining to probable wear and maintenance rates are 
limited to only a few materials. 

Some other important considerations with multiple 
pumping stations on long pipelines are those of pres- 
sure transients (or water hammer) and of the syn- 
chronization and control on starting and stopping of 
closed systems where the pumps are connected di- 
rectly to the line. When a pump is started at one 
station with a full pipeline, it will take about one 
minute for the pressure wave to travel down the line 
and initiate flow at another point 30 miles away. In 
the interim, the slurry forced into the line at the 
first station has to be absorbed by the elastic com- 
pression of the fluid and expansion of the pipe. This 
problem is, of course, the same as that faced in long- 
distance water and oil pipelines with multiple pump- 
ing stations, but when solids are present, the prob- 
lem becomes more intricate. However, these prob- 
lems have been solved satisfactorily on the Pitts- 
burgh-Consolidation Coal Co. pipeline through the 
use of pressurized surge chambers on both suction 
and discharge sides of the pumps and variable speed 
drives on the pumps, probably controlled by the 
pressures in these chambers. 


CONCLUSIONS 


Long-distance hydraulic transportation of solids 
by pipeline provides many opportunities for im- 
portant economic benefits that have already begun 
to be realized, especially in the mineral processing 
industries. The key to high economic practicability 
is usually the availability of a large tonnage of ma- 
terial that is already, or can be, reduced to a slurry 
of fine particles at little extra cost to the process 
operation. In this respect, opportunities in metal- 
lurgical and industrial minerals industries are many. 

The theoretical and experimental knowledge for 
the full understanding and accurate evaluation of 
the different factors in the slurry flow process is far 
from being complete and much additional research is 
needed. However, sufficient understanding and prac- 
tical knowledge are available today to permit satis- 
factory evaluation and design of any contemplated 
project. 

Difficulties on start-up are, of course, always pos- 
sible despite the best design. However, if the project 
is soundly conceived and engineered, it will always 
be possible to make some adjustment in the operat- 
ing conditions to overcome unforeseen difficulties. 
This has been the experience on the Pittsburgh Con- 
solidation Coal Co. pipeline where, despite initial 
difficulties, the line is now satisfactorily transporting 
more than design tonnage. Hence, the specter of the 
possibility of abandonment of a completed pipeline 
project due to difficulties, which is likely to haunt 
some engineers and executives unfamiliar with the 
subject upon first considering a long-distance solids 
pipeline, can be completely dismissed. 
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SO YOU'RE GOING TO 
BE AN AUTHOR? 


You have committed yourself to 
prepare a paper for presentation be- 
fore an SME meeting. You were 
asked because you are considered the 
man most able to tell the particular 
story that your fellow engineers 
want to hear. You want to tell this 
story better than anyone else can. 
This article, we hope, will help you 
do just that. 

Remember, your paper is going to 
be listened to at the session; read as 
an abstract, a preprint, and possibly 
a magazine article; and, if it passes 
the acid test of critical reading by 
Division reviewers, it will be pre- 
served in the archives of the indus- 
try in the Transactions of SME. 

For each vehicle of communication, 
presentation of your story must be 
a little bit different. The first place 
it will appear is as an Abstract in 
MINING ENGINEERING. For this pur- 
pose write the central theme of your 
paper in about 150 to 200 words. In- 
cidentally, this will help clarify the 
thoughts you wish to present in the 
paper. Do not try to put the whole 
meat of the paper in the abstract. 
All you want to do is to tell other 
people what you have been working 
on and give them enough informa- 
tion to make them want to come to 
the meeting and listen to you tell 
the story in person. 

Now for the Preprint of your pa- 
per. The best way it seems to us, 
after a great deal of experience, is 
to set up your preprint as a tech- 
nical report—introduction, summary, 
and conclusions—then the elabora- 
tion or body of the paper. The in- 
troduction can be any length you 
wish but better if not over a type- 
written page or two. Identify the 
property, tell where it is, and just 
what phase of the operations the 
paper will treat. 

Next give the summary and con- 
clusions. The idea of having the 
summary and conclusions following 
hard on the heels of the introduction 
is not to save the audience unnec- 
essary reading by giving a brief syn- 
opsis of the problem and its solution, 
but to let the audience determine 
whether it is interested enough in 
your subject to go on to read the 
body of the report. In the body of 
the paper, you will develop the 
theme stated in your introduction, 
giving as much detail as necessary 
to prove the point stated in your 
conclusions. 

In writing a paper or a report, it 
is often helpful to take each para- 
graph of the paper and write it on a 
separate sheet on one side only. Try 
to make each paragraph complete 
with a topic sentence and a thorough 
development of the issues presented 


within the paragraph. Try to limit 
each paragraph to one subject which 
you will state in the topic sentence. 
With each paragraph on a separate 
sheet you can shuffle and reshuffle 
them until they are in the best order 
to prove your points. 

Wherever an illustration will clar- 
ify your point better than words, 
include a reference in the text and 
prepare the indicated illustrative 
material on a separate sheet of white 
paper. Each illustration or illustra- 
tion sheet should be identified with 
a number and the author’s name. 
Illustrations should be referred to in 
the text as “figures” and by number. 
A list of captions should accompany 
the manuscript. 

Photographs: The inexpensive 
process used for preprinting does not 
reproduce photographs well, and 
only the clearest and most essential 
photographs will be included. Do not 
send color slides. Of course, for mag- 
azine and Transactions purposes the 
more photographs (black and white) 
the editors have available to them, 
the better. 

Line drawings, graphs, etc.: All 
drawings should be black and white, 
8% x 11 in. preferred size. Original 
drawings can be returned promptly. 
Clear, reproduction-quality photo- 
stats are satisfactory. 

Please do not send: color slides or 
color photographs; colored drawings 
or prints; indistinct blueprints; large 
rolled drawings. 

If you are unable to obtain clear 
8% x 11 in. prints or photostats and 
find you must send large originals, 
be sure each drawing is individually 
identified with Figure No. and Au- 
thor’s Name. Lettering must be large 
enough to stand reduction of the 
drawing to page size when printed 
in the preprint and later when it is 
published in the magazine or Trans- 
actions Volume. 

It is in the preprint form that 
your paper will be sent to the readers 
who will decide, probably after con- 
siderable correspondence with you 
and each other, whether it is to be 
published in the Transactions Vol- 
ume. These readers may suggest that 
you amplify some part of your paper 
or that you cut it down. If you pre- 
pare it in the form suggested here, 
they are more likely to ask you to 
amplify it than to cut it down. When 
they get through with it, the manu- 
script can be put in final form for 
publication by separating the intro- 
duction from the summary and con- 
clusions and inserting the body of 
the material between them. 

Once the paper has been sent in 
for preprinting, you become con- 
cerned with oral presentation. In the 
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written version you take as much 
space as you think necessary to 
cover the subject fully. In the pre- 
sentation before an audience you 
must remember that there are prob- 
ably three or four oti .- _eakers 
with whom you are sharing the lim- 
ited time allowed for a convention 
session. There are, at the most, about 
2% hours for all of you, including 
discussions. Free discussion from the 
floor and answering of questions, is 
one of the most important parts of 
your effort. You must also remember 
that it is not necessary for you to 
cover your paper in detail, because 
everyone in the audience has the 
opportunity to trade one of his cou- 
pons for a preprint of the paper if 
he is interested in the details. So your 
oral presentation should be brief, 
probably not over 15 minutes, and 
to the point. 

Make your introduction together 
with any jokes or funny stories you 
may wish to relate, then go into the 
body of the paper being as brief as 
you can. Slides are useful in attain- 
ing brevity. Try to have only one 
story on each slide, just as in the 
written version of your paper you 
tried to have only one idea in each 
paragraph. If you get too much in- 
formation on a slide, it loses its 
lucidity. If you put tabular informa- 
tion on slides, boil it down or break 
it up into several tables so that no 
one slide is too crowded. The letter- 
ing has to be large enough so that, 
when projected on the _ screen, 
the people in the back row can read 
it. Say the meeting room will be 
50-ft long. For this distance your 
slides should not contain any more 
tabular material than you can com- 
fortably read on a 3x 5-in. card in 
letters 0.10 in. high from a distance of 
5.5 ft. Capitals on a pica typewriter 
are just about 0.10 in. high. 

Using the same assumptions—a 50 
ft maximum distance from audience 
to screen and a width of projection 
of seven ft—you can compute the op- 
timum size for lettering on any draw- 
ing by means of the formula 


AC 
Copy Height = 0.0015 —— 
P 


where A = maximum audience dis- 
tance in ft; P = width of projection 
on screen in ft; C= width of copy 
in inches where copy height is less 
than 0.8 of the width. If the height of 
the copy is more than 0.8 of the 
width, then C=1.25 x height of 
copy. 

To test whether your finished 
drawing will be legible when re- 
duced to slide size and projected 
on the screen, multiply letter height 
in inches by 5.55. This will give you 
a distance in feet. If you can read 
the lettering on your drawing from 
this distance it will make a good 3% 
x 4-in. slide. Often prints can be 
made from the slides for illustra- 
tions when your paper is published. 

Don’t use too many slides. If you 
keep the room dark too long, your 
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ON TO DENVER 


and the 

Froth Flotation Jubilee 
September 17-20 : 


(See pages 985—986) 


HAVE YOU MADE YOUR PLANS TO ATTEND 


Joint Meeting Industrial Minerals Division AIME-CIM? 
For program see page 988 


Southern Research Institute Conference? 
Page 992 


AIME-ASME Joint Solid Fuels Conference? 
Session details on page 993 


Members 
Can Now 
Order SME 
Jewelry 
See page 940 


WE’RE MOVING! 


AIME 


moving to the new United Engineering 
Center, 345 East 47th Street, New York 
17, N. Y. 


(see page 992 for story) 
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First name in flotation 


Through the years, Wemco-Fagergren has proved itself the standard of flotation 
—consistently —where the need has been for dependability, maximum recovery 
at minimum cost. 

And today, there is even more evidence of Wemco’s leadership: first choice 
in competitive testing; first choice on the basis of day-after-day performance, 
production per square foot of space, savings in maintenance, parts replacement, 
labor and reagents. 

The men of Wemco take pride in their contributions to the development 
of flotation—and its place in industry. Their efforts promise even greater 
achievement—and benefits for the companies we serve—in the years to come. 


® a division of 
lw] Western Machinery Company 
650 Fifth Street, San Francisco 7, California 
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Last Call For Denver 


and 


The Froth Flotation Symposium 


Embie, Jr. reminds you that if you haven't yet made arrangements to 
attend this Golden Anniversary Celebration there is still time. But 
don't be lulled by summer “daze”—September is lurking just around 
the corner. Start planning now if you don't want to be left behind. 


There is still time to be a part of 
the Commemoration of the 50th An- 
niversary of Froth Flotation in the 
U.S. by making your plans to be in 
Denver September 17 through the 20 
during the conference arranged to 
honor the occasion. If you have not 
received an Advance Registration 
Card or Hotel Reservation Request 
in the mail, write to AIME, PO Box 
1923, Denver 1, Colo., today. 

Mile-Hi Denver and Embie, Jr. are 
waiting for you! They offer a pro- 
gram of 32 hard-hitting papers on 
one subject—Flotation, combined 
with a proper leavening of social 
events plus an opportunity to see 
places you have heard about for 
years. In addition to the scheduled 
field trips to Climax and the Colo- 
rado School of Mines, there are 
other sites of interest in the vicinity 
for those who want to combine 
pleasure with business. One of them, 
pictured below, is the new U.S. Air 
Force Academy near _ Colorado 
Springs. Others, featured previously, 
include Pike’s Peak and Denver it- 
self with its State Capitol Building. 
A special bus tour and luncheon is 
planned for the ladies. 

The banquet Tuesday evening, 
September 19, will highlight a talk 
by Frank Milliken, president of 
Kennecott Copper Corp., and one- 


time Richards Award recipient for 
his work in flotation. Rush Spedden 
will preside at this function and, fol- 
lowing the program, dancing will be 
the order of the evening. 

With concern for your pocketbook 
in mind, prices have been kept as 
low as possible. Here is a complete 
rundown (not including hotel ac- 
commodations and transportation) : 
Registration (including preprints of 
all papers to be given in technical 
sessions) 


AIME Members 
Student Members 
Non-members 


Memorial Volume (optional) $8.00 
(Members at pre-publication price) 


Welcoming Luncheon $4.00 
Cocktail Party Free 
Banquet 8.50 
Ladies Tour & Lunch 4.50 
Scotch Breakfast 5.50 
Climax Tour 8.00 
Golden Tour 5.90 


There have been a number of ma- 
jor changes in the program since we 
ran it in the June issue of MINING 
ENGINEERING, and we present the 
entire program as it now stands for 
your information. It is, of course, 
still subject to last-minute changes. 


The new U. S. Air Force Academy, nestled against the backdrop of the Rampart Range, is just a 10-mile drive from Colorado Springs. 


For abstracts of many of the papers 
to be presented see page 938 of this 
issue of the magazine. 


Monday Morning, September 18 


Technical Session | 


New and Future Applications and Uses 
for Flotation 
Cosmopolitan Hotel 


N. Weiss, Chairman 


9:00-9:35 

Flotation of Microorganism by A. M. 
Gaudin, Massachusetts Institute of 
Technology. 


9:35-10:10 

Future Flotation Research by D. W. 
McGlashan, Montana School of 
Mines. 


10:10-10:45 
Froth Flotation of Ion-Exchange Res- 
ins and Its Application to Practice 
by Roshan Bhappu, New Mexico 
Bureau of Mines. 
(Continued on page 986) 
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Froth Flotation 
(Continued from page 985) 
10:45-11:20 


New Developments and the Future of 
Flotation in Italy by Luigi Usoni, 
Consiglio Nazionale Helle Ri- 
cerche, Rome, Italy. 


Monday, September 18—12:15 pm 


Welcoming Luncheon—Brown Palace 
West 


Monday Afternoon, September 18 


Technical Session II 
Kinetics of Flotation 
Brown Palace West 


Fred DeVaney, Chairman 
2:00-2:35 
Measurement of Zeta Potentials by 
Radial Streaming Method by Nor- 


man Street, University of Illinois 
and P. R. Stewart, Shell Oil Co. 
2:35-3:10 
An Investigation of the Mechanism 
of Selective Salt Flotation and 
Discussion of Underlying Theories 
by I. A. Singewald, Wintershall 


Aktiengesellschaft, Frankfort, Ger- 
many. 


3:10-3:45 

Hydrolytic and Ion Pair Absorption 
Models for Collectors in Flotation 
by Melvin A. Cook, University of 
Utah. 


3:45-4:20 

Aspects of Flotation Cell Design by 
A. Jowett, University of Leeds, 
Leeds, England. 

4:20-5:00 

The Analysis of Flotation Test Data 


by C. C. Dell, University of Leeds, 
Leeds, England. 


Monday, September 18—6:00 pm 


Complimentary Cecktail Party 
University Club 


Tuesday Morning, September 19 


Technical Session III 


Present Flotation Practice 
Cosmopolitan Hotel 


E. Lindroos, Chairman 


9:00-9:35 

Dezincing of Lead Concentrates at 
the Sullivan Concentrator by 
H. J. Chalmers, Consolidated Min- 
ing & Smelting Co. of Canada Ltd. 

9:35-10:10 

Recent Research and Development 
in Flotation of Oxidized Ore of 
Copper, Lead, and Zinc by M. Rey, 


Minere de  Penarroya, Paris, 
France. 


10:10-10:45 

Extraction of Molybdenite from 
Copper Flotation Products by 
R. W. Hernlund, Pima Mining Co. 

10:45-11:20 

New Facets in Flotation at Climax 
by R. Cuthbertson, American 
Metals Climax Inc. 


Tuesday Afternoon, September 19 


Technical Session IV-A 


Nonmetallic Flotation 
Cosmopolitan Hotel 


A. J. Weinig, Jr., Chairman 


2:00-2:35 

Attritioning and Conditioning in 
Flotation of Spodumene Ore by 
N. Arbiter, Columbia University. 

2:35-3:10 

Present Flotation Practice in the 
Coal Industry in Great Britain by 
John L. Lewis, Unifloc Ltd., Swan- 
sea, Wales. 

3:10-3:45 

Phosphate Flotation by I. M. Le- 
Baron, International Mining & 
Chemical Corp. 

3:45-4:20 

Anionic vs Cationic Flotation of Po- 
tash by H. N. Clark, Potash Co. 
of America. 

4:20-5:00 

Mechanics and Control in Coal Flo- 
tation by W. E. Bearce, Consoli- 
dation Coal Co. 


Technical Session 


Specialized Subjects 
Brown Palace West 


Frank Windolph, Chairman 


2:00-2:35 

Flotation’s Early Years by E. J. 
Pryor, Imperial College, London, 
England. 

2:35-3:10 

Flotation Aids Cyanidation of Pa- 
chuca Ores by R. R. Bryan, Russell 
Bryan & Associates. 


3:10-3:45 

The Leach-Precipitation Flotation 
Method of Concentration at Miami 
Copper Co. by J. J. Bean, Miami 
Copper Co. 

3:45-4:20 

Design of the Flotation Section by 
O. W. Walvoord, O. W. Walvoord 
Inc. 


4:20-5:00 
Frothing Characteristic of Alcohol 
Solutions by Hiroshi Kuno, Mich- 


igan College of Mining and Tech- 
nology. 


Tuesday, September 19—6:00 pm 


Cash Bar, Banquet, and Dance 
Brown Palace West 
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Wednesday, September 20—7:00 am 


Scotch Breakfast—Cosmopolitan Hotel 


Wednesday Morning, September 20 


Technical Session V 


Flotation Mill Control 
Cosmopolitan Hotel 


Norman Sather, Chairman 


9:00-9:35 

Instrumentation—The Overall Ef- 
fects on Flotation Milling by J. E. 
Lawver. 


9:35-10:10 

Flotation Theory and Mill Control 
by G. H. G. Bushnell, Consoli- 
dated Mining & Smelting Co. of 
Canada Ltd. 

10:10-10:45 

Microscopy Applied to Mineral 
Dressing by G. C. Amstutz, Uni- 
versity of Missouri School of 
Mines. 

10:45-11:20 

Technical Efficiency of Concentra- 
tion Operation by J. R. Stevens, 
UKAEA, Harwell, England and 
D. N. Collins; Warren Spring Lab- 
oratory, England. 


Wednesday Afternoon, September 20 


Technical Session VI 


Specialized Subjects 
Brown Palace West 


Frank McQuiston, Chairman 


2:00-2:35 

Development of the Treatment by 
Flotation of the Ore of the Sulli- 
van Mines by R. W. Diamond, Re- 
tired. 

2:35-3:10 

Analysis on the Flotation Perform- 


ance of Iron Ores by J. W. H. Chi, 
Jones & Laughlin Steel Corp. 


3:10-3:45 
Condensed Sodium Phosphate in 


Ore Beneficiation by John W. Ly- 
ons, Monsanto Chemical Co. 


3:45-4:20 

A Method of Predicting Flotation 
Concentrate Quality by W. E. 
Horst and G. W. Mitchell, Foote 
Mineral Co. 


4:20-5:00 

Amine Flotation of Pennsylvania 
White Residual Clay by S. C. Sun, 
S. M. Cohen, and P. Argyle, Penn- 
sylvania State University 


Registration begins Sunday after- 
noon, September 17 from 2 to 6 pm 
at the Brown Palace West. From 4 to 
8 pm a cash cocktail party will pro- 
vide an opportunity to renew old 
acquaintances and to make new 
ones. 


WHEN WAS NEW... 


—— 

. .« flotation was in its youth. The min- 
ing industry was in the middle of a 
depressed economy. Many plants were 
small and inefficient. They were low ton- 
nage operations geared to primarily 
processing high grade ores. However, 
operators recognized the need for an 
efficient and economical flotation moa- 
chine. This was over thirty years ago... 
and Agitair was introduced. Since then 
flotation methods have continually 
changed to process higher tonnages of 
lower grade ore. At the same time, 
operators have been concerned with 
greater efficiency and economy. Like- 
wise, Galigher has consistently devel- 
oped and improved Agitair to meet in- 
dustry’s changing demands. This is 
why... 


AGITAIR is still new! 


Today, Agitair is unexcelled for efficient aeration and cir- 
culation, sharp definition of frothing and agitation zones, 
unrestricted pulp flow, low power consumption and low 
maintenance costs. Proof of this is Agitair's acceptance 
by maior installations recently completed in Peru, Chile, 
Africa, Arizona, Nevada and Montana. Within these areas 


GALIGHER 


CONSULTATION + ORE TESTING + PLANT DESIGN 


GALIGHER PRODUCTS: AGITAIR Flotation Machine, VACSEAL Pump, 
Geary-Jennings Sampler, Acid-proof Sump Pump, Galigher DELTA® 
Valves, Galigher Squeeze Valves, Rubber Lined and Covered Products, 
Plastic Fabrication. 


Circle No. 29 on the reader service card. 


thousands of Agitairs process over a quarter of a million 
tons of ore each day. These are only a few of many 
Agitair installations. When improved metallurgy, greater 
economies and higher tonnages confront you, select the 
finest — Galigher Agitair Flotation Machines — custom 
designed to your flotation problems. 


AGITAIR Flotation” 


GALIGHER Co. 


OFFICE: 
545-585 W. 8th South, P. O. Box 209, Salt Lake City 10, Utoh 

EASTERN OFFICE: 
921 Bergen Ave. Room 922 } Jersey City 6, New Jersey 


Metallurgical 
Division... 
Engineering 

Service 
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Mes Amis, Attention! 


An Outstanding Event is in 
the Offing! 


The joint meeting of the Indus- 
trial Minerals Division of the Cana- 
dian Institute of Mining and Metal- 
lurgy, and our own Division begins 
on Sunday afternoon, October 1, in 
Ottawa with registration and work- 
ing committee meetings. At registra- 
tion time, field tour arrangements 
will be made. 

Field trips are tailored to suit your 
desires and needs— many combina- 
tions are available. See map below 
of places to visit. 

The technical sessions begin Mon- 
day morning, October 2. The com- 
plete program follows: 


Monday Morning, October 2 


Recent Industrial Mineral Applica- 
tions of Dry Grinding and Air Clas- 
sification by B. G. W. Robinson, 
Hardinge Co., Inc., Toronto. 


Recent Developments in Industrial 
Minerals Beneficiation by R. A. 
Wyman, Mines Branch, Ottawa. 

The Refractories Paradox by G. R. 
Rigby, Canadian Refractories Ltd., 
Marelan, Quebec. 


Monday Afternoon, October 2 


The Quebec Asbestos Industry Geol- 
ogy by P. H. Riordan, Asbestos 
Corp. Ltd., Thetford Mines, Que- 
bec. 

Mining and Milling by J. O. Eby, 
Canadian Johns-Manville Co. Ltd., 
Asbestos, Quebec. 

Testing and Quality Control by J. 
Phillip Wiser, American Smelting 
& Refining Co., Black Lake, Quebec. 

The Geologic Control of Chemical 
and Physical Characteristics of 
Raw Rock Materials at Hudson 
Cement Co. by James R. Dunn, 
Rensselaer Polytechnic Institute, 
Troy, N. Y. 

Monteagle Nepheline-Corundum- 
Mica Deposit, Hastings County, 
Ontario by Louis and Pauline 
Moyd, consulting geologists, Yonk- 


MAP OF FIELD TRIP PLANT SITES 


LOCATION OF INDUSTRIAL WINERAL OPERATORS 
WOSTS FOR POST CONVENTION TOURS 


With the help of this map you can make preliminary plans for your field trip before 
your arrival in Ottawa. A glance will show, if you are planning to drive up to the 
meeting, that you can combine field trips with a lot of scenic and historic sightseeing. 
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ers, N. Y., and Harvey L. Noblitt, 
consulting beneficiation engineer, 
Ottawa, Ontario. 


Tuesday Morning, October 3 


Mineral Fillers in the Paper Business 
by G. W. Phelps, United Clay 
Mines Corp., Trenton, N. J., and 
A. J. Mueller, Great Lakes Carbon 
Corp., Chicago. 

Development of Industrial Ground- 
water Supplies in Alberta by Rob- 
ert Farvolden, University of Illi- 
nois, Urbana. 

Exploration for Large Tonnage Be- 
ryllium Deposits by Jack F. B. 
Silman, International Minerals & 
Chemical Corp., Skokie, Il. 

To receive complete details, includ- 
ing brochures, maps, and field trip 
data, circle No. 100 on the Reader 
Service Card found on page 933. 


Water for the Mineral Industry 


“What happens to one resource 
effects all other resources” is an 
axiom whose truth is becoming more 
and more apparent. Usually we think 
of the Bureau of Reclamation as 
being concerned only with agricul- 
ture. That it must consider and plan 
for supplies of municipal and indus- 
trial water was demonstrated in a 
paper entitled The Colorado River 
Study, presented by Floyd E. Dom- 
iny, Commissioner of Reclamation, 
Department of the Interior, at the 
American Water Works Association 
annual conference, Detroit, June 7. 
A few pertinent paragraphs are 
quoted below. 

“Municipal and industrial water 
requirements in the sparsely settled 
Upper Colorado River Basin have 
thus far been nominal. Significant 
new requirements are developing, 
however, mainly because of the ba- 
sin’s vast mineral resources. In the 
upper basin, an area about the size 
of Arizona, are one-third of the na- 
tion’s reserve of coal the world’s larg- 
est known reserve of oil shale, and 
great bodies of uranium, potash, 
petroleum, phosphate, trona, natural 
gas, oil, and other minerals. 

“Utilization of these minerals is 
attracting many people to the area. 
The population of the four states of 
the Upper Basin—Colorado, New 
Mexico, Utah, and Wyoming— in- 
creased almost one-third in the 1950- 
60 decade compared to an average 
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whole. 

“The effect of mineral resources 
development on a basin community 
is illustrated in the case of Farming- 
ton, N. M., which grew to more than 
20,000 people in 1960 from less than 
4000 in 1950 as a result of gas and 
oil developments in the ‘four corners’ 
area where Utah, Colorado, New 
Mexico, and Arizona have a common 
meeting point. 

“Also, in the past decade the popu- 
lation of Moab, Utah, almost trebled 
as a result of uranium discoveries 
in its vicinity. This community will 
experience further expansion as an 
outgrowth of a $30,000,000 potash de- 
velopment currently under way in 
its environs. Here, too, the Bureau of 


increase of 19 pct in the nation as a | 


Reclamation has made a preliminary | 
investigation of means of providing | 
additional water when it becomes | 


needed. 

“The Denver firm of Cameron and 
Jones Inc., consulting engineers, pre- 
pared a report for the State of Colo- 
rado on Water Requirements for Oil 
Shale, 1960-75. Here are some of the 
conclusions reported: by 1975 shale 
oil production in the vicinity of Rifle, 
Colo., will reach 1,250,000 barrels 
per day; diversion requirements for 


water for municipal and industrial | 


purposes in this 30-mile stretch of 
the Colorado River between Rifle and 
De Beque will increase by more 
than 200,000 acre-feet by 1975. 

“The Bureau of Reclamation is 
mindful of such future water needs 
and not only is devising specific ways 
of meeting them, but is providing 
capacity in the main stem reservoirs 
now to assure future development 
under the compact. Sources under 
present consideration are the Poten- 
tial Ruedi Reservoir of the Frying- 
pan-Arkansas project, the West Di- 
vide project, and Flattops unit of 
the Yampa-White project. 

“The impact of mineral resources 
and impending population growth on 
potential reclamation developments 
in the Upper Colorado River Basin 
is illustrated also in the case of the 
Seedskadee project. This south-west- 
ern Wyoming development is one of 
the 11 participating water use proj- 
ects which are companion authoriza- 
tions. It will divert water from the 
Green River for the irrigation sys- 
tem. Some adjustments in the project 
area are being made to accommodate 
this condition. 

The Seedskadee project plan orig- 
inally did not include water for mu- 
nicipal and industrial use. The state 
of Wyoming, however, following an 


independent study of future water | 


requirements for these purposes, re- 
quested that the planned project res- 
ervoir be enlarged by 60,000 acre-feet 
to meet prospective water needs 
other than irrigation. The state is so 
confident that the water will be 
needed for municipal and industrial 


use that it is willing to repay the | 


added cost of the larger reservoir.”— 
Leon W. Dupuy. 


WASH WATER goes UP... 


slimes cannot remix with sands 
---in the “OVERDRAIN” Classifier 


The “Overdrain” Classifier is a 
completely new device in the 
field of mechanical wet classifiers. 
The belt, with lifting flights at- 
tached beneath, moves upwardly 
out of the sand bed between two 
stationary side shrouds—creating 
the effect of a series of moving, 
closed, washing compartments. 


The only outlet from these com- 
partments is via holes in the belt 
above. Surplus liquid and slimes 
discharge through these “over- 
drain” holes without mixing with 
the oncoming sands. The end re- 
sult is an extremely clean sand 
discharge, excellent de-sliming— 
making the “Overdrain” Classi- 
fier an ideal washing device. 


Acid-proof construction available. 


Write for catalog 39-C-2 which fur- 
nishes complete application details 
on this and other Hardinge hy- 
draulic classifying equipment. 


HARDINGE 


COMPANY, INCORPORATED 
“Main Office and Works 240 Arch St, York, Po. 


“Hardinge Equipment—Built Better to Last Longer.” 


Section through “Overdrain” Classifier 
showing upward-moving, closed, washing 
compartments, 


Unretouched photograph of “Overdrain” 
action above the belt—water and slimes 
discharging upwardly. 
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Irwin specifies 


WILLISON 
AUTOMATIC 
COUPLERS 


NATIONAL 
CUSHIONING 
DEVICES 


CAST STEEL 
WHEELS 


for new welded 
aluminum mine cars 


Photo: Courtesy Irwin-Sensenich Corporation, Irwin, Pa. 


The new welded-aluminum 8-wheel cars being built by Irwin for 
one of the country’s largest coal mines are the last word in modern 
rotary dump car design for faster, safer, more efficient haulage. 
And to keep them operating faster .. . safer. . . years longer, they 
are equipped with National mine car specialties: 


Willison Couplers — Extremely wide gathering range . . . couple 
automatically ... no need to go between cars to uncouple. 


National Cushioning Devices — M1-230-5 longitudinal 
rubber cushioning devices absorb end-to-end impacts for extended 
equipment life at higher speeds. 


Naco Cast Steel Wheels — High yield point electric furnace steel 
gives exceptional tensile strength and ductility to whip premature 
tread spalling and flange breakage. 


King Pin Castings — Special high tensile steel ball bearing 
king pin castings give utmost strength . . . resist abrasion 
even under roughest service. 


For new cars — or for equipment upgrading programs — look into 
National mine car specialties for maximum speed, safety, tonnage, life. 


Mine Sales + Transportation Products Division 


National Castings Company of Canada, Lid. 
66 Portiand St.. Toronto 28, Ontario 


| NATIONAL | 
| CASTINGS | 
| COMPANY | 


| Cleveland 6, Ohio 


WILLISON AUTOMATIC COUPLERS + NC-1 MINE CAR TRUCKS + RUBBER 
CUSHIONING DEVICES + NACO STEEL WHEELS + NACO STEEL LINKS 


TEL International Division 
ASTINGS | Cleveland 6, Ohio 
Centennial | 
= 
L 
A-4966A 


AND SWIVEL HITCHINGS 
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Couplers; 32, Nationa 
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A while ago, an advertisement 
crossed our desk in the form of a 
comic card. On the face, a happy 
idiot with the caption: “Even as a 
child I dreamed of becoming a min- 
ing foreman.” Inside, the words: 
“which only proves how mixed up 
kids can be.” 

We are not objecting to this series 
of ads, or even this particular one. It 
was clever copy and good for a 
laugh, but one does wonder upon 
reading it. 

Kids do walk into our office, or 
parents want to know about mining, 
or geology, or earth science. The 
questions vary but the theme is the 
same. The doubts and queries have 
a pattern: “Is there a future to min- 
ing? What will I become?” Perhaps 
this is so because this writer is not 
located near a mining community. 

The drift of several editorials in 
mining journals about the profession 
would indicate that the problem has 
caused others to wonder. 

Why talk to young people and, if 
we do talk, what should we tell 
them? It is only proper to try to give 
intelligent aid to men starting out 
to look at various jobs. A large in- 
surance company has spent much 
time and money in advertisements 
devoted solely to career guidance. 
In fact, the ad pertaining to the Min- 
eral Industry appeared in the major 
weekly magazines as well as this 
magazine and E&MJ. While the 
response was not overwhelming, 
some 800,000 reprints of this par- 
ticular ad in the series have been 
given out in the last five years. We, 
as an industry, should not have to 
let others do our recruiting for us, 
but we should not stir up a storm 
of enthusiasm with which we are 
neither willing nor able to cope. 

The mining and exploration phase 
of the industry does need good young 
men to contribute new thoughts, 
new knowledge, and new questions. 
The older men must, if only for a 
selfish reason, assure themselves that 
they are followed by competent 
younger men. If they do not, they 
will remain in a treadmill forever 
with no hope of transferring a por- 
tion of the work and responsibility 
of details in order to move on. 

The right person for the right job 
is almost an essential rule for the 
mining industry. For this reason, we 
should be more than willing to offer 


advice, guidance, and aid to young 
men starting out to select a career. 

If, then, we decide it is a good 
thing to advise or talk to students 
and prospective mining men, what 
do we tell them? The career ad pre- 
viously mentioned speaks in glow- 
ing terms of the chance to travel to 
far away places and new frontiers. 
It mentions the opportunities to 
make dramatic ore discoveries and 
reap fortunes. These facets of the 
industry are still bright and, to some, 
appealing. But there are other new 
frontiers to the industry. 

Perhaps mining seems too prosaic, 
dull, and old-fashioned to young 
people who live near a center of the 
electronic and missile industry. They 
would prefer to identify themselves 
with the astronauts and the missile- 
age. Quick perusal of want ads in 
popular scientific journals would 
tend to confirm their suspicions. Out 
of some 76 pages of advertising, ap- 
proximately one-third had reference 
to job opportunities. All of these, with 
one exception, were for physicists, 
mathematicians, and the like, to 
work on advanced scientific projects. 
The exception also wanted physicists 
and mathematicians, but also sug- 
gested that an earth scientist could 
be used to make geophysical and ge- 
ologic evaluations of the moon and 
our adjacent planets. This type of 
work, though challenging, will not 
soak up many geologists and miners. 

So then, what does one tell the 
student about rockets and our field? 
He can be shown that nearly every 
material in a missile is a product of 
a mine and a geologist’s exploration 
and some of the metals and ceramics 
are very special, indeed, from the 
mining point of view. The same ap- 
plies to the atomic industry; and the 
finding of uranium is but one of the 
many challenges put to the mineral 
industry by these modern efforts. 

But aside from the atomic and 
missile frontiers of our age, there 
are many other challenges for the 
young mining engineer or geologist 
which are not prosaic or “old hat.” 
Management (and most mining peo- 
ple end up managing something) is 
coming up with many new and fas- 
cinating useful tools. Game theory 
(not for Las Vegas), queuing theory, 
and business models for marketing 
and plant and mine design, and linear 
programming to mention a few, are 


fields that are crying for exploitation 
by this industry. The exploitation 
can be made by research, manage- 
ment, and engineering alike, for 
phases apply to all branches, even 
those of safety and personnel work. 

These, then, are things that a stu- 
dent can be told about. These fields 
akin to the glamour of the missile 
and atomic age are open to him in 
the mining world. Perhaps the chal- 
lenge is even greater in the mining 
industry because the young man 
must develop techniques of apply- 
ing new tools and demonstrate to the 
industry the usefulness of many of 
the methods regularly used by other 
industries. 

Finally, we can say that the min- 
ing industry and the people that 
serve it belong to a profession that 
is founded on ethics and integrity. 
The life of a nation is dependent on 
its raw materials. The mining engi- 
neer is, in a real sense, a custodian 
of these materials. It is his job to de- 
velop them to the best advantage and 
to get the most from them. No matter 
how many times it is said, it can al- 
ways be said again, “nobody is re- 
placing the materials taken from the 
ground, so we must make the most of 
what we take.” 

Thus, a young man can truly effect, 
in no small way, the future of his 
company or even his country by his 
judgment, his integrity, and his 
ethics. The results of his work may 
not be known for years, but future 
generations may either curse or 
praise him. 

This is the challenge that we can 
give to the young man. He will not 
become simply an engineer to have 
his brains picked by other engineers, 
but rather a builder, a finder, and a 
developer. 

These reflections were brought 
about in part by a trip to a remote 
spot on the coast of Baja, California. 
There on a fishing shack built of 
driftwood and sheet metal signs was 
a neatly hand-painted notice with 
an air of utter despair—“We deplore 
skin divers.” We deplore people who 
sit back and wring their hands while 
they deplore. Should some young 
man ask you about the mining indus- 
try, tell him it is here to stay. If you 
see a young man hesitating as to 
what to do next—perhaps he might 
be interested in hearing you out.— 
Peter B. Nalle. 
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Engineering Conference 
Hears Papers on Coal 


Highlight of the Annual Confer- 
ence for Engineers held on the cam- 
pus of Ohio State University, April 
28, was the technical mining session 
program presented by the Mining 
Engineering Division of the Univer- 
sity. A “standing room only” crowd 
heard papers on the theme Pioneer- 
ing Mining Developments in Ohio. 

W. A. Weimer, Peabody Coal Corp., 
discussed the operating and engi- 
neering problems of automatic min- 
ing at the Coshocton County coal 
properties in Ohio. He covered the 
design, construction, engineering 
performance, and operating costs of 
the new machine under operating 
conditions while producing coal from 
under a high wall. 

Andrew Hyslop, Hanna Coal Co., 
presented a paper titled Engineering 
and Operating Study of High Capa- 
city Stripping Shovels in which he 
related the results of his company’s 
studies on design, engineering per- 
formance, reliability, maintenance, 
and operating costs of small, medium, 
large, and giant stripping equipment. 

The program opened with a talk 
by S. G. Hughes, Differential Steel 
Car Co., on the coal industry’s Old 
Timers Club and presented the an- 
nual watch award (see MINING EN- 
GINEERING, July 1961, p. 894). 


Engineering Societies 
Schedule Meeting on 
Management Problems 


The 9th Annual Joint Engineering 
Management Conference will be 
held at the Hotel Roosevelt, New 
York City, on September 13-15. The 
conference is sponsored by ASME, 
AIEE, ASCE, and AIIE with the co- 
operation of AIChE, AIME, and the 
Institute of Radio Engineers. Devoted 
solely to the management of engi- 
neering activity, the conference will 
focus on the personal development, 
job environment, and professional 
goals of the engineer, and the func- 
tion of the engineering manager in 
these areas. 

Ten papers will be presented at 
the meeting: Pert: A Technique for 
Management by Kenneth M. Tebo; 
Statistics and Operations Research 
as Tools for Engineering Managers 
by Carl F. Kossack; Increased Profits 
Through Application of Computer 
Technology by W. W. Eaton; Prob- 
lems of Management in Foreign 
Countries by George Browne; The 
Economic Environment in Which 
Engineers Work by Carl Madden; 
Human Relations Problems in the 
Management of Engineering by Er- 
win H. Schell; The Personal Ap- 
proach in Dealing with Technical 
People by Henry L. Cox; Enhancing 
Human Values During Institutional 
Change by Francis F. Bradshaw; 
Vernon; and Management of Re- 
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W. A. Weimer addresses the technical session at the Annual Conference for Engineers. 


search and Development by H. C. 
Vernon; and Management of Re- 
search and Development Personnel 
in an Industrial Laboratory by R. B. 
Mears. 

Most of the papers will be avail- 
able at the conference but may also 
be ordered from ASME Order Dept., 
29 West 39th St., New York 18, N.Y. 
through July 1, 1962. Price per copy 
is 50¢ to members of the four spon- 
soring societies, $1.00 to all others 
(including AIME members). Pay- 
ment must accompany all orders. 


Seattle to Play Host 
to Mining Congress 


The 1961 Mining Convention of 
the American Mining Congress will 
be held in Seattle from September 
10-13. A number of trips are planned 
for September 14. A variety of so- 
cial events have been scheduled for 
both the men and women attending 
the Convention. 

During the Convention sessions 
a wide range of industry problems 
will be discussed. This year special 
emphasis will be given to the Gov- 
ernment’s minerals policies and pro- 
grams including such subjects as the 
outlook for metals and minerals, 
labor-management relations, gold, 
silver, and monetary problems, tax 
matters, and public lands policies. 
Leading Administration officials and 
high ranking members of the House 
and Senate will be on hand to 
give you their first hand views on 
legislative programs affecting the 
industry. 

Leaders from industry will center 
their attention on the ever-present 
problems of continued progress in 
management and cost control, safety, 
and methods and equipment for the 
efficient extraction and processing of 
minerals. 

Hotel and motel reservations are 
being handled by the AMC Housing 
Bureau, operated by the Seattle 
Convention and Tourist Bureau, 215 
Columbia St., Seattle 4, Wash. Make 
your reservations now! 


The Coal Industry Looks 
to a Brighter Future 


Technological frontiers which offer 
brighter days for the troubled coal 
industry will be explored at the 5th 
Annual Conference of the Southern 
Research Institute to be held in 
Birmingham October 3 and 4. This 
year’s theme is Coal’s New Horizons 
and railroad presidents, power com- 
pany executives, and government 
spokesmen will be on hand to fore- 
cast coal’s future and outline tech- 
nological developments now on the 
drawing board. 

Subjects to be covered during the 
two-day session include coal versus 
atomic energy as a source of power; 
the case for electrification of rail- 
roads, the coal supply-demand situa- 
tion, and the future of coal gas. New 
developments in coal-burning gas 
turbines, pipelines for transporting 
coal, coal chemicals, and under- 
ground gasification will also be con- 
sidered in the course of the meeting. 


Engineering Center 
Readied for Tenants 


The new United Engineering Cen- 
ter will be ready for occupancy by 
summer’s end, and the 19 major en- 
gineering societies and agencies who 
will make it their home will be 
moving in late August and early 
September. AIME will settle into its 
new space on the 13th and 14th 
floors the first part of September. 

The Engineering Societies Library, 
which will have to move about six 
miles of books, will occupy the sec- 
ond floor and use sub-floor areas for 
stacks. It is expected that the mov- 
ing of the Library will take about 
3 weeks during which time the read- 
ing room will be closed, and tele- 
phone service will be curtailed. 

Plans are underway for formal 
dedication of the building in October. 
In addition to the formal dedication, 
the program will include an open 
house and inspection of the new 
building. 
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Joint Solid Fuels Conference 


The programming for the AIME- 
ASME Joint Solid Fuels Conference, 
to be held October 5, 6, and 7, at the 
Dinkler-Tutwiler Hotel in Birming- 
ham, is well underway. At the time 
of the present writing, four techni- 
cal sessions are planned, consisting 
of 10 papers—equally divided be- 
tween the AIME and ASME partici- 
pants. A luncheon speech is sched- 
uled for October 6 and a banquet 
speech is on the agenda for the even- 
ing of October 5. A field trip is 
planned to the Wilsonville Steam 
Plant of Southern Electric Genera- 
ting Co. on Oct. 7. 


Technical Session 1 will include 
papers by J. L. McQuade, Donegan 
Coal & Coke Co., Preparation of Coal 
for the Metallurgical Market; James 
E. Brown, Jr., Southern Electric 
Generating Co., Preparation of Coal 
for the Electric Utility Market; and 
H. M. Rayner, mechanical engineer, 


TONNAGES OF 28 LEADING 
COMMERCIAL COAL COMPANIES 


Actual 1950 — Estimated 1960 — Predicted 1961 — 
Millions of Tons 


Esti- Pre- 
Actual Actual mated dicted 


Company 
Consolidation 
Coal 
Peabody Coal 
Island Creek 
Pittston 
Eastern Gas & 
Fuel 
Truax-Traer 
Freeman 
North American 
West Kentucky 
Ayrshire 
Old Ben 
Pittsburgh & 
Midway 
Bell & Zoller 
Rochester & 
Pittsburgh 
Westmoreland- 
Stonega 
Valley Camp 
Bledsoe Group 
(1) 


ww 


United Electric 
Jewell Ridge 
Princess 
Amherst 
Berwind-White 
Youghiogheny & 
Ohio 
Leckie Group 
Blue Diamond 
Enos 
Logan & Kan- 
awha Group 
Carbon Fuel 


TOTAL 179.4 


~ 
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(1) Viking, Snow Hill, etc. 


Coal Analysis at Western Electric 
Co., Hawthorne Station. 

Session 2 will feature Coal Handl- 
ing for Industrial Steam Plants by 
W. C. Helt, MCA; Installation of an 
Oscillating-Gate Spreader Stoker by 
R. P. Perkins, E. I. du Pont de 
Nemours Co.; and Bituminous Coal 
Reserves of the Southern Appala- 
chian Coal Fields by R. Q. Shotts, 
University of Alabama. 

The third session will be devoted 
to a paper coauthored by a graduate 
student and a faculty member of 
Ohio State University, R. W. Bou- 
man and R. L. Frantz respectively, 
entitled An Application of Digital 
Computers to Mining System Analy- 
sis and a paper by R. M. Hardgrove, 
Babcock & Wilcox called Conditions 
for Burning Pulverized Coal Safely. 

The fourth session will also consist 
of two papers: Electrofrac Tech- 
niques by Erich Sarapuu, Ross L. 
Calhoun, and John Clark and Pro- 
duction of Lightweight Aggregate 
from Washery Refuse by J. W. Myers 
and other personnel from the U.S. 
Bureau of Mines. 

Joseph E. Moody, president of the 
National Coal Policy Conference, 
Washington, D. C., will be the prin- 
cipal speaker at the banquet. 


Review Procedure for 
Technical Papers 


The task of reviewing papers for 
publication has grown to such an ex- 
tent that no one man can do an ade- 
quate job of handling the necessary 
paper work on a part-time basis. In 
accord with an agreement reached 
during the Annual Meeting in St. 
Louis, a new procedure has been 
drawn up designed to spread the 
load and, at the same time, insure 
more efficient reviewing. 

To this end it was decided to make 
use of the Technical Subcommittee 
vice chairmen. They will be responsi- 
ble for finding reviewers. By dividing 
the functions of classification, review, 
and decision among several men, the 
work load per man becomes more 
reasonable, About 50 papers are re- 
ceived each year, which means that 
the average number of papers to be 
handled by each Subcommittee vice 
chairman will be about four or five 
per year. 

In order that all of you might be 
familiar with what happens to a 
paper when it is submitted for pub- 
lication we present here the new re- 
view procedure. 


/ COAL 
DIVISION 


Papers for publication will con- 
tinue to go through AIME head- 
quarters for initial handling and rec- 
ord keeping. A copy of the paper will 
then be submitted to the Publications 
Committee vice chairman, who after 
examining it, will return it with a 
designation as to which of the follow- 
ing technical areas the paper falls: 
anthracite mining methods, bitumi- 
nous mining methods, mining mainte- 
nance, mine safety and ventilation, 
coal processing, development and 
plant design, solid-fluids separation, 
air and water pollution, carboniza- 
tion and gasification, underground 
gasification, combustion, research and 
development or materials handling. 
Three copies of the paper complete 
with review forms will then be sent 
to the appropriate Subcommittee vice 
chairman for the designated tech- 
nical area; he in turn will select 
three reviewers and forward a copy 
of the paper to each of them. The 
reviewers should be encouraged to 
return papers with appropriate com- 
ments and decision within six weeks. 

When complete, the Technical Sub- 
committee vice chairman will as- 
semble a package of three reviews, 
recommending publication, revision 
or rejection of the paper for inclu- 
sion in the Transactions. If the re- 
viewers are in agreement the pack- 
age is returned to N.Y. headquarters. 
In the case of disagreement, the 
package will be forwarded to the 
Coal Division Publications Chairman 
for final decision. 

In the event that the paper has 
considerable current or general inter- 
est but does not warrant publication 
in the Transaction volume, it is re- 
ferred to the editors of ENGcI- 
NEERING for possible publication in 
the magazine. 


William C. McCulloch, president 
of Roberts & Schaefer Co. and Chair- 
man of the Coal Division, attended 
the meeting of the Sixth Plenary 
Session on Solid Mineral Fuels held 
in London from June 26 to 30. He 
was present at this meeting as a 
member of the American Standards 
Association. 


COAL DIVISION 
NEWS EDITOR 
RAYMOND E. DAWSON 


Roberts & Schaefer Co. 
201 North Wells Street 
Chicago 6, Ill. 
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Education News 


Ohio State University 
A group of ten mining engineering 
students and two professors made a 
week-long inspection trip through 
the southern Appalachian area from 
March 19 to 24. In the course of the 
trip the group visited mining opera- 
tions of U.S. Steel Corp., at Lynch, 
Ky. and Fairfield, Ala.; Southern 
Electric Generating Co., in Parrish, 
Ala.; American Zinc Co., Mascot, 
Tenn.; and Clinchfield Coal Corp., at 

Dante, Va. See picture, right. 


Finnish Students Tour 
U.S. Mines and Mills 


Twenty-eight students of The 
Mining and Metailurgical Students’ 
Assn. of the Institute of Technology 
in Finland are currently touring the 
U.S. under the leadership of Profes- 
sor Aimo Mikkola and Dr. Herman 
Stigzelius. The trip was made with 
aid of a U.S. Department of Educa- 
tional Travel Grant, and both the 
itinerary and program were ar- 
ranged by the National Catholic 
Welfare Conference. 

The group arrived in New York on 
July 4 and will leave from there 
for Finland on August 15. During 
their stay they will travel as far 
west as Butte and Salt Lake City, as 
far north as Duluth, and south to 
Knoxville, Tenn. Some of the leading 
American companies who have 
opened their facilities to the group’s 
inspection are Alpha Portland Ce- 
ment Co., Aluminium Co. of America, 
American Zinc, Lead & Smelting Co., 
The Anaconda Co., Pittsburgh Con- 
solidation Coal Co., and Oliver Iron 
Mining Co. Their tour also includes 
visits to the Bureau of Mines offices 
in Minneapolis, Pittsburgh, and 
Washington, D. C. 


DIAGONAL DECK 


No. 6 


Ohio State University men in U.S. Steel Corp.’s Mine No. 32, under Black Mountain in 
the Lynch District. Left to right, front row: James Slenska, Norman Yonko, James Biller, 
John Patterson, Charles Johnson, Floyd Nelson. Back row: Prof. J. R. Lucas, Durmaz 
Yazgan, Charles Willson, Robert Murray, John Clarkson, Prof. Robert Frantz. 


Montana School of Mines 


This year’s graduates of the Mon- 
tana School of Mines received minia- 
ture reproductions of their diplomas 
in the form of paper weights. The 
diplomas were reproduced on cop- 
per plates mounted on felt-backed 
mahogany blocks. The novel desk 
ornaments were presented in be- 
half of the Butte Chamber of Com- 
merce by Charles Carveth, chair- 
man of the School of Mines Com- 
mittee. 


Scholarships 


SEG Scholarships 


Maynard W. Harding, chairman of 
the Society of Exploration Geophys- 
icists Foundation’s scholarship ad- 
ministration committee, recently an- 
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nounced that 30 scholarships for 
studies in geophysics have been 
awarded by the Foundation for the 
1961-62 academic year. The Founda- 
tion was established to sponsor study, 
teaching, and research in geophysics. 
Scholarship awards have been made 
annually since 1956, from a trust 
fund supported by contributions 
from companies and individuals in- 
terested in geophysical education. 


Inland Steel Co. 

The coal mining operations of In- 
land Steel Co. at Wheelwright, Ky. 
awarded a four-year scholarship to 
the University of Kentucky to the 
outstanding graduate of one of the 
Floyd County high schools. In addi- 
tion, two two-year scholarships to 
Pikesville College, Pikesville, Ky., 
were awarded to students from the 
area high schools. One of the latter 
is also eligible for continuation for 
two more years at the University of 
Kentucky. These awards bring to 52 
the total of such scholarships that 
have been awarded. Ten are pres- 
ently active. 


National Science Foundation 
Grant 


The University of Arizona’s geol- 
ogy department has received a 
$21,190 supporting grant from the 
National Science Foundation for de- 
velopment of laboratory equipment 
designed to demonstrate the charac- 
teristics of groundwater movement. 
The equipment will consist of hy- 
draulic models which simulate un- 
derground geologic conditions. The 
models are being developed by J. H. 
Lehr, a pre-doctoral student, under 
the direction of John W. Harsh- 
barger, incoming head of the depart- 
ment and a well-known authority on 
groundwater research. 
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Aroimd the Sections. 


e The Annual Summer Meeting of 
the Pennsylvania-Anthracite Section 
was held June 22 at the Valley 
Country Club, near Hazelton, Pa. 
Ronald R. McNaughton, AIME Pres- 
ident was guest of honor. Another 
distinguished guest was Ernest O. 
Kirkendall, AIME Secretary. As 
usual at this meeting, ladies and 
adult members of the family were 
welcome to attend. Cocktails were 
served on the veranda, followed by 
a roast beef dinner served in the 
Club’s main dining room. The Club’s 
golf course and outdoor swiming 
pool were at the disposal of those 
members arriving earlier in the 
afternoon. 


e The Colorado Section played host 
to 17 high school student guests at 
their meeting May 18 in the Petro- 
leum Club at Denver. A special room 
serving soft drinks was reserved for 
entertainment of the high school 
students prior to dinner. Following 
dinner, the Section chairman, Al 
Hoyl welcomed the students and 
briefly explained to them some of the 
advantages of a career in the mining 
industry. 

Robert Comstock, speaker of the 
evening presented an illustrated talk 
entitled The Mining Aspects of the 
Ideal Cement Company. He also 
directed some of his comments to 
the high school students. 


e The Southern California Section 
met May 11 in Los Angeles. AIME 
President Ronald R. McNaughton 
was principal speaker at the dinner 
—his subject—Canadian-U.S. rela- 
tionships, This meeting was preceded 
by a luncheon meeting at the Engi- 
neers’ Club of the Section’s executive 
committee. 


In the picture above left shown at the Southern California Section executive meeting luncheon, —- 

clockwise: Clifford Grey, Bennie Troxell, Russell Wade, W. V. Wright, William H. Crutchfield, Ronald R. McNaughton, Clifford J. 
Hicks, John Gates, George Dub, James T. Carriel, and Walter M. Pollit. In the picture above right, William H. Crutchfield, left, vice 
chairman of the Southern California Section talks with Ronald R. McNaughton, center, AIME President, and Clifford J. Hicks, right, 
Western Field Representative of AIME at the executive committee luncheon on May 11, where they were distinguished guests. 


e The Mining Subsection (Upper 
Peninsula Section) held a dinner 
meeting May 19 at the Gogebic 
Country Club, Ironwood, Mich. Fea- 
tured on the program was a talk 
by Burton H. Boyum entitled Sub- 
sidence Case Histories. Mr. Boyum 
is chief geologist for the Cleveland- 
Cliffs Iron Co. 
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e The Annual AIME-WAAIME out- 
ing of the Ohio Valley Section was 
held May 17 at the Main Picnic 
House at the Ohio State University 
golf course. A picnic-style dinner 
was served. After dinner, E. M. 
Boone presented an illustrated talk 
on mountaineering. 


e The Southwestern New Mexico 
Section held a stag dinner at the 
Murray Hotel in Silver City on May 
26. A. J. Thompson, director of the 
New Mexico Bureau of Mines, was 
the evening’s speaker, His subject 
was state lands. The Section’s April 
meeting was held in the Bayard 
Lions Club building on the 28th and 
featured a panel discussion by em- 
ployees of Chino Mines Division. 
Bill Saffold served as moderator 
with panel members as follows: 
John M. Haivala who discussed the 
effects on taxation of the Wilderness 
Bill; Clyne Derry who talked about 
depletion allowances; Howard Miller 
who considered mine taxation; and 
Paul Hunter who discussed mine 


safety. A film on excavation and 
blasting of ripple rock of the British 
Columbia Coast was shown by E. M. 
Fowler of Dupont Powder Co. 


The MBD Subsection (Upper 
Peninsula Section) held its meeting 
June 3, on the campus of The Michi- 
gan College of Mining and Tech- 
nology, at Houghton. The technical 
session from 1:00 to 3:00 pm in- 
cluded the following: Thermody- 
namics of Hematite Reduction by 
William Hocking; Effect of Oxygen 
on Sulfide Flotation by Ray Beebe; 
a paper on surface active reagents 
by H. Kuno; and a paper on pellet- 
izing by E. Michaels. A social hour 
and dinner at Douglass House fol- 
lowed. For the ladies attending, a 
program on gem mineralogy and a 
visit to the A. E. Seaman Mineral 
Museum was arranged. 


e The June 23 meeting of the 
Adirondack Section offered a double 
feature program. Feature number 
one was a guided tour of General 
Motors’ Chevrolet motor casting 
plant at Massena, N. Y. The second 
feature was a guided tour of Moses- 
Saunders Power Dam. Following the 
tours, a dinner meeting was held in 
the Tartan Room of the Highland 
Motel at which Ronald R. McNaugh- 
ton was the speaker. He presented 
a nontechnical talk on Cominco 
and brought the members up-to-date 
on Institute affairs, 


e The Southeast Section, under the 
leadership of J. W. Nicol, section 
chairman, is making concrete plans 
to establish a metallurgical division 
to function within the ranks of the 
Southeast Section. This is a coopera- 
tive venture and has the full support 
of the local leaders in both the min- 
ing and metallurgical field. 
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the Sections 


Continued 


As a kickoff meeting, the Septem- 
ber program will feature a metallur- 
gical paper. The October meeting is 
the AIME-ASME Joint Solid Fuels 
Conference. In November a paper on 
coke will be presented. The pre- 
dominately metallurgical slant of the 
fall meetings is to stimulate interest 
within the metallurgical group. 

Mr. Nicol is optimistic about the 
success of this venture in view of the 
close integration of mining and met- 
allurgical activities in the Birming- 
ham area. 

Attending the first planning ses- 
sion for this combined section were 
J. W. Nicol, E. P. Reed, John Hunt, 
L. Sam Chabot, Jr., Walter Kirk- 
wood, Walter Nielsen, M. M. Mar- 
chich, and James E. Brown, Jr. 


e The Midwestern Coal Subsection 
(St. Louis and Chicago Sections) 
met June 16 at the Kenlake Hotel, 
Kentucky Lake beginning with a 
social hour, followed by dinner, The 
program was one of interest to the 
ladies attending the meeting as well 
as to the members. Paul Weir, chair- 
man of the board of Paul Weir Co., 
was the speaker. He has recently 
returned from an extensive trip 
abroad and reported on his travels 
in Africa, Australia, South Vietnam, 
India, and Turkey. 


e For its annual field trip, the Wash- 
ington D. C. Section visited the 
Bowers-Campbell mine of the Tri- 
State Zinc Co. on June 6. The mine 
is located in the Shenandoah Valley 
near Timberville, Va. and was 
reached by chartered bus. 


e The monthly dinner meeting of 


the Tucson Subsection (Arizona 
Section) met June 14 at the Cliff 
Manor Motor Hotel. Albert G. Zima, 
manager of the Los Angeles district 
office of the International Nickel Co. 
Inc., gave an illustrated talk titled 
Nickel—A Versatile Metal and fol- 
lowed it with a motion picture show- 
ing the mining of nickel. 


e The San Francisco Section held 
its last meeting until October on 
June 14 at the Engineer’s Club. 
Glenn M. Hanson, Allis-Chalmers 
Mfg. Co. presented a talk entitled 
The Grate-Kiln System and Its Ap- 
plication in Iron Ore Agglomeration 
in which he described this new sys- 
tem for agglomerating fine ores and 
concentrates in preparation for 
pyrometallurgical reduction and re- 
viewed the development and pilot 
plant work, as well as experience 
with the prototype grate kiln unit 
at the Humboldt Mining Co. at 
Ishpeming, Mich. 


From left: Clifford Hicks, R. R. Me- 
Naughton, E. O. Kirkendall, talk with 
Herb Reynolds, chairman of the Colorado 
Plateau Section, at the Uravan meeting. 


e The Colorado Plateau Section re- 
ports a busy season, On July 8 and 
9 they held a meeting in Ouray, Colo. 
A trip through the American Tun- 
nel, Standard Metals Co. mine was 
the featured event. It was conducted 
by Dave Hutchinson, superintendent. 
On Saturday evening a cocktail 
party sponsored and directed by 
O. George Setter, Western States 
Machinery Co., was held at the 
Ouray Elks Lodge. This was fol- 
lowed by a dinner and dance. 

On June 3 there was a meeting 
at the Grand Junction City Hall 
which featured a talk by Robert 
Toole, USAEC Grand Junction Op- 
erations Office, on airborne radia- 
tion in uranium mines, Harry Cor- 
nell, Portland Cement Assn., gave 
the story of the Association and 
showed a motion picture, Mountains 
to Microns. That evening members, 
wives, and guests enjoyed them- 
selves at the WAAIME Annual Cot- 
ton Ball. 

On May 4 the Section held a joint 
technical meeting with the Grand 
Junction Geological Society at the 
Public Service Co. of Colorado audi- 
torium where L. L. Nettleton, Geo- 
physical Associates International 
presented a talk entitled Gravity and 
Magnetics. 

April 28 was something of a red 
letter day for the Section. Ronald 
R,. McNaughton, AIME President, 


Vern Bishop, left, escorts R. R. McNaugh- 
ton, center, and E. O. Kirkendall around 
the Union Carbide Nuclear uranium mill. 
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Ernest O. Kirkendall, Institute Sec- 
retary, and Cliff Hicks, Western 
Field Secretary were on hand for 
the meeting in Uravan. During the 
day they visited mines in the area 
and the Union Carbide Nuclear Co.’s 
uranium mill. In the evening a cock- 
tail party sponsored by Atlas Copco 
Corp. and the Mine & Oil Supply 
Co. began the proceedings, followed 
by a steak dinner. Mr. McNaughton 
was speaker of the evening, discuss- 
ing U.S. and Canadian relationships. 

Roger Pierce, President-elect of 
AIME was guest speaker at the 
March 11 meeting. He gave a review 
of mining and a report on recent 
developments in South America. Also 
on the program was Dave Mores 
who talked on the H. D. Roberts 
Diversion Tunnel, Dillon to Denver. 
More than two hundred members 
and guests enjoyed the cocktail 
party and dinner dance at the Red- 
lands Club. 


e The Wyoming Section held a 
dinner meeting June 21 at Riverton. 
The highlight of the meeting was a 
paper presented by Paul F. Kerr of 
Columbia University entitled Some 
Problems of Uranium Deposition in 
the Colorado Plateau which he illus- 
trated with slides. In the course of 
his discussion he gave some strong 
arguments for the hydrothermal de- 
position of uranium. 

On June 16 the Petroleum Sec- 
tion visited the Gas Hills mining 
district as guests of the Section. In 
a reciprocal move, the Petroleum 
Section sponsored a field trip through 
the Mobil Co.’s Casper refinery on 
July 22. 


e The Student Chapter of Pennsyl- 
vania State University’s last meeting 
of the year was its annual job forum 
which was held April 12. Preceding 
the meeting, some society represen- 
tatives dined with the panel, repre- 
senting industry (coal, metal, non- 
metal, and manufacturing) and 
government at the Nittany Lion Inn. 
The meeting was held in the Mineral 
Science auditorium. Each speaker 
was allotted 10-15 minutes to give 
an introductory speech concerning 
his particular field, then the panel 
was given an opportunity to ask 
questions of each other. Then the 
meeting was open to questions from 
the audience. Discussion was so 
lively that there was not enough 
time for everyone to be heard. The 
meeting adjourned to Dr. Hartman’s 
home where members had an op- 
portunity to continue the question- 
ing on an informal basis. Refresh- 
ments were served. 


e The Bisbee-Douglas Subsection 
(Arizona Section) met June 13 at 
the Warren District Country Club 
where James D. Kaess, Timken 
Roller Bearing Co., presented a film, 
No Trouble At All describing the 
manufacture and use of bearings. 
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FRANK WINDOLPH WILLIAM DISTLER 


Climax Molybdenum Co. recently 
promoted three of its men. Frank 
Windolph, assistant general superin- 
tendent since 1959, was named gen- 
eral superintendent. He is succeeded 
by William Distler, former mine 
superintendent; Charles Cleeves was 
named to succeed Distler. Mr. Cleeves 
has been serving as assistant mine 
superintendent for the past five 
years. 


Glenn O. Wilson has been named to 
the newly created post of manager 
of the sales technical divisions of the 
international division of Dorr-Oliver 
Inc., as part of a program aimed at 
further improving service to custom- 
ers in South America, Africa, and 
Asia. Mr. Wilson has been serving 
as director of technical coordination. 


Thomas G. Murdock, formerly min- 
erals attache in the U.S. Foreign 
Service of the State Department, re- 
tired in that capacity on January 31. 
He served nine years in the Belgian 
Congo and later in Turkey from 1957 
to retirement. Mr. Murdock is now 
a consultant with the Foreign Min- 
erals Division of the U.S. Bureau of 
Mines and has just returned from 
a three months study tour in the 
Malagasy Republic. He makes his 
home in Arlington, Va. 


A. R. Luedecke, general manager of 
the AEC, recently announced organ- 
ization and personnel changes in the 
Commission’s raw materials pro- 
gram. The Division of Raw Materials 
foreign and domestic procurement 
responsibilities, formerly under sep- 
arate assistant directors, have been 
reassigned to a single newly estab- 
lished position of assistant director 
for procurement. The positions of as- 
sistant director of foreign procure- 
ment and assistant director for do- 
mestic procurement have been abol- 
ished. Two branches have been 
established under the assistant di- 
rector for procurement—the foreign 
procurement branch and the domes- 
tic procurement branch. Thomas B. 
Upchurch, former assistant director 
for foreign procurement, has been 
named assistant director for pro- 
curement. Charles W. Tully, former 


CHARLES CLEEVES G. 0. WILSON 


deputy assistant for domestic pro- 
curement, has been named chief of 
the foreign procurement branch. 
Richard H. Kennedy, a metallurgical | 
engineer in the office of the assistant | 
director for domestic procurement, | 
has been named chief of the domestic | 
procurement branch. Robert D. Nin-| 
inger will continue as assistant di-_ 
rector for geology and resource ap-| 
praisal, a position he has held since | 
March 1955. 


Woods Hinrichs has been named 
manager of the newly-formed Ex- | 
ploration Services Department at) 
Fairchild Aerial Surveys Inc. and) 
will be assisted by William Kellogg 
who will be chief geophysicist for the. 
department. Mr. Hinrichs received | 
both his bachelors and masters de-| 
grees from Northwestern University. 
Before taking up his new position 
he was serving as chief geologist for 
the Geophysical Sales Department. | 
Mr. Kellogg is a graduate geological 
engineer from the Colorado School 
of Mines. Prior to his new job he was 
a mining specialist in the Geophys- 
ical Sales Department. 


Thomas F. Creamer, who had been 
in charge of the chemicals, metals, 
manufacturing district of First Na- 
tional City Bank at the Wall Street 
headquarters was recently made the | 
officer in charge of the Banking 
Office at its uptown headquarters 
where he will continue to handle 
many of the banks chemical, metal, | 
and manufacturing accounts. 


Robert J. Lacke, formerly superin- | 
tendent of Inland Steel Co.’s Green- 
wood mine, has become superintend- 
ent of the Iroquois-Wacootah mine | 
operated by Pacific Isle Mining Co., | 
a wholly owned subsidary of Inland | 
Steel Co. | 


John B. White, Jr. was recently ap- | 
pointed chief engineer for Cerro Corp. | 
to fill the vacancy left by E. S.| 
Strong on his retirement. Mr. White | 
had formerly served as chief engi- | 
neer and manager of engineering for 
Western Knapp Engineering Co. and | 
of Susquehanna Western Inc. respec- 
tively. 
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continued 


W. J. Colegrove, formerly senior 
staff geologist for Aluminum Co. of 
America Raw Materials Div., has 
been made local manager of Alcoa 
de Costa Rica in San Jose. 


S. W. F. Patching, formerly head 
of the mineral dressing group of the 
United Kingdom Atomic Energy 
Authority, is presently employed as 
manager, mineral processing division 
of Baker Perkins Ltd. This is a new 
branch of the firm which has been 
formed to exploit the uses of tetra- 
bromoethane in the separation of 
minerals by heavy liquids and to 
devise and develop new equipment 
for this purpose and for other aspects 
of mineral processing. 


Robert Hall has joined the U.S. 
Bureau of Mines in San Francisco as 
a mining engineer. He was formerly 
employed in the same capacity by 
Tungsten Mining Co. 


James R. Harrison, formerly a miner 
at Alaska Mines & Minerals’ Red 
Devil mine, has joined Kennecott 
Copper Corp. as a junior industrial 
engineer in Utah. 


H. L. PHILLIPS 


A. B. CALDWELL 


The International Div., Nordberg 
Mfg. Co., recently announced the 
appointment of Howard L. Phillips 
as manager of the Division to suc- 
ceed B. T. Eagerton, who retired 
after 15 years with the firm. Mr. 
Phillips has been serving as export 
sales manager. 


A. Blake Caldwell, Jr., has been ap- 
pointed manager of mining sales and 
development of the Gum and Tech- 
nical Products Dept. of Morningstar- 
Paisley Inc. Mr. Caldwell comes to 
the company from the Explosive and 
Mining Chemicals Dept. of Ameri- 
can Cyanamid Co. 


After five years as a special projects 
engineer for Kermac Nuclear Fuels 
Corp., H. I. Ashby has joined the 
U.S. Forest Service in the capacity of 
mining engineer. 


Charles C. Mitchell, formerly field en- 
gineer, Latin American Div., The 
Eimco Corp. headquartered in Bir- 
mingham, has been transferred to 
the company’s New York export 
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office as sales manager of the Latin 
American Div. 


Richard J. Smith, who had spent 
nine months as an exchange graduate 
student at the Colorado School of 
Mines on a fellowship from the 
school and with the aid of a Fulbright 
Travel grant, returned to King’s 
College, University of Durham, Eng- 
land to continue his study of the 
effect and behaviour of bolting rein- 
forcements in mine excavations. 


W. T. Bradley, managing director of 
International Minerals & Chemicals 
Ltd., is returning to the U.S. after 
five years residence in England. He 
plans to make his home in Pittsburgh. 


Cc. J. Hunter has been transferred 
from the Chicago office of U.S. Steel 
Corp., where he served as general 
superintendent of the South Works, 
to the company’s Pittsburgh office 
where he will serve as chief metal- 
lurgical engineer, Operations—Steel. 


Victor M. Morales has been promoted 
to general mine foreman of the San 
Martin Unit of Cia. Minera Asarco 
and has moved from Estacion Pica- 
chos, Mexico to Sombrerete, Mexico. 


S. R. R. Hood has resigned from the 
Cerro de Pasco Corp. in Peru to re- 
turn to Great Britain where he hopes 
to establish himself and family. 


Following completion of work for 
his master’s degree in engineering 
from McGill University, H. Tun has 
returned to his home in Rangoon, 
Burma to work in the Mines and 
Explosives Dept., New Secretariat. 


Donald F. Campbell is returning to 
Brazil to teach economic geology at 
the University of Brazil in Rio de 
Janeiro sponsored by International 
Cooperation Administration. 


Brian Kerns has accepted the ap- 
pointment of chief work study officer 
with Vaal Reefs Exploration & Min- 
ing Co. Ltd. at Orkney, Transvaal, 
South Africa. He had previously been 
associated with Giant Yellowknife 
Gold Mines Ltd. of Canada. While 
between positions he attended the 
7th Commonwealth Mining and Met- 
allurgical Congress. 


Clarence A. Wendel, formerly with 
the Materials Advisory Board of the 
National Academy of Sciences—Na- 
tional Research Council in Washing- 
ton, D. C.—has been named Regional 
Minerals Attaché by the Department 
of State. He will be posted in Ankara, 
Turkey, and will also be accredited 
to Iran, Iraq, Cyprus, Jordan, Leb- 
anon, Saudi Arabia, and Kuwait. 


Evan Bennett, a part-time member 
of Resources Research Inc., is pres- 
ently investigating nonmetallic de- 
posits in Costa Rica, as well as sev- 
eral inactive gold mines. 


C. F. Gleeson, formerly a geologist 
with Wabush Iron Co., has joined 
the Geological Survey of Canada as 
a geologist. 
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Following completion of his studies 
at Michigan College of Mining and “gia etek CONVEYING OF BULK MATERIALS 
Technology, Narayan N. Reddy has 
become assistant project engineer for N 

Freeman Coal Mining Corp. NTRE MECHANICAL 
A. W. Ruff has become general super- 

intendent, mining division of Orinoco 
Mining Co. in Venezuela following 
nine years with Cananea Consoli- 


dated Copper Co., where he was as- 
sistant mine superintendent. 


Charles E. Bartlett, resident manager 
for Reynolds Metals Co.’s bauxite | 
producing operations in _ British | 
Guiana, has recently returned to that | 
country following his biannual leave | 
in the U.S. 


c. BARTLETT 


Robert B. Booth has been appointed 
manager of American Cyanamid 
Co.’s mining chemicals research and 
development section. He was form- 
erly a group leader in the mining 
chemicals research section. 


SAVE BULK MATERIALS HANDLING COSTS 


Many industries through the nation are recording big monthly savings in operating 
and maintenance costs by using Syntron Mechanical Vibrating Conveyors. 


, Designed to handle most bulk materiais efficiently at high ton per hour rates—sand, 

RALPH MILLARD = STEWART HURLBUT sinter, castings, hot or cold— constructed to withstand the wear and abuse of 
Two new appointments in the Butte | foundry operation, built for 
office of The Anaconda Co. were long dependable service with 
announced recently. Stewart W. 
Hurlbut has been named chief re- a minimum of maintenance. 
search engineer, mining research de- Syntron has a full line of 
partment. He was serving as staff : : 
industrial engineer before his recent types and size for every job. 
appointment. Ralph L. Millard was Investigate the possibilities 
named assistant western general of Syntron Conveyors in 
purchasing agent. He was acting as your operation. 
assistant purchasing agent at Butte. | 


Walter J. McTague, formerly assis- 

tant manager of the New York of- | 

fice of Allen-Sherman-Hoff Co., has | Vibrating Conveyors handle qrensles, or chunks —damp or dry, bet 
become assistant sales manager, | or cold — provide @ constant, high speed flow of materials. 

Eastern District Buell Engineering 

Co. and will cover the New York 

metropolitan area to promote reduc- | 

tion in air pollution through Buell | 

dust collecting equipment. 


Thomas W. Howard, formerly chief | 
engineer for The New River Co., 
has organized the firm Thomas W. 
Howard Inc., with offices in Mount | 
Hope, W. Va. The company will pro- | 
vide varied engineering services to | 
land and property owners and to the | 
coal industry, specializing in mining, 
Screens ectiner Power Uni 
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continued 


ventilation and coal preparation 
problems, mapping, surveying, re- 
ports, appraisals, design, and pros- 
pecting. 


Peter W. Dean, geologist with The 
Anaconda Co., has been transferred 
to Ely, Nev. to help explore and 
develop the Mt. Wheeler beryllium 
mine. 


Kneale T. Marshall has been made 
chief metallurgist of Eldorado Min- 
ing & Refining Ltd.’s Beaverlodge 
operation. He was formerly mill en- 
gineer for the company. 


After two years as an instructor in 
the department of geology at Trin- 
ity College, Richard W. Berry has 
accepted an appointment as assis- 
tant professor at San Diego State 
College. 


Robert Devlin, formerly with 
Climax Molybdenum Co., has be- 
come vice president of Carey, Bax- 
ter & Kennedy Inc. He recently 
undertook a short assignment in Goa 
to study iron and manganese poten- 
tial for U.S.-European groups. 


Charles E. Brown recently resigned 
as vice president and general man- 
ager of Reading Anthracite Co. to 
open an Office as an engineering 
consultant in the field of appraisals 
and development of coal mining or 


Pictured at the recent Brotherhood Dinner in New York, from left to right, Lewis 
Webster Jones, president of the National Conference of Christians and Jews, present- 
ing the organizations Brotherhood Award to C. R. Cox, recently retired president of 
Kennecott Copper Corp., as John N. Olin, Olin Mathieson Chemical Corp. watches. 


stripping methods. He will also 
handle tax appeals on coal lands 
and improvements. 


Following graduation from. the 
South Dakota School of Mines, Phil 
A. Nichols has become a technical 
service representative for Contin- 
ental Oil Co. 


Major W. Seery, formerly senior ac- 
countant for the Utah Copper Div. 
of Kennecott Copper Corp., has been 
brought to the company’s New York 
office as tax engineer. 


Herbert J. Mayer who had been 
serving both as_ executive vice 


president of Western Machinery Co. 
and general manager and partner of 
Edward R. Bacon Co. recently re- 
signed the position with the former 
company when it disposed of all its 
machinery distribution operations. 


J. A. Chisholm has joined L & M 
Radiator Service Inc. as an engineer 
after more than three years as a 
field engineer with Dravo Corp. 


After five years with the AEC as a 
geological engineer, Martin Proch- 
nik, has become a foreign service 
officer with the Department of State. 
His first assignment is that of Ameri- 
can Vice-Consul to Edmonton, Al- 
berta, Canada. 


Michael A. Price, formerly general 
superintendent of Universal Silvers 
Co.’s Reed mine, has become ore 
control engineer for the Wyoming 
Div. of Vitro Minerals Corp. 


George F. Coope, Jr., formerly mill 
superintendent with National Lead 
Co., recently joined Dorr-Oliver Inc. 
as process engineer. Shortly after 
becoming affiliated with the firm, 
Mr. Coope was sent to Majdanpek, 
Yugoslavia as chief of start-up crew. 
He is responsible for putting into 
operation a new mill which the com- 
pany designed and constructed at a 
copper mine there. 


R. H. Nagell, formerly chief geolo- 
gist for Industria e Comercio de 
Minerio S.A., has become a geolo- 
gist with Shenon & Full. He is 
presently engaged in mining district 
studies in the western US. 


Upon graduation from St. Louis 
University, Jerome B. Carr has be- 


Highlighting the National Safety Council mining section executive committee meeting 
was a tour of the Grace iron mine at Morgantown, Pa. Mine superintendent Robert Slee- 
man, right, explains safe operation of a slusher to, from left to right, J. M. Smith, As- 
bestos Corp.; Clinton H. Hoch, National Safety Council; Joseph Weeks, New Jersey 
Zine Co.; R. G, Stott, USBM; and Harold L. Bare, of the Bethlehem Cornwall Corp. 


come a physical oceanographer at 
the U.S. Naval Hydrographic Office 
in Washington, D.C. Once settled in 
his new location, he will be avail- 
able for consulting work. 
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Following five years at the Univer- 
sity of Florida where he was assis- 
tant research professor of mineral 
engineering, Stanley Reichert has 
joined E. I. du Pont de Nemours & 
Co. at the Savannah River plant, 
where, as engineering geologist of 
the health physics section, he is 
heading a small group of earth 
scientists engaged in the problem 
of evaluating various methods of 
safely and economically disposing of 
radioactive wastes to the soil and 
bedrock in the area. 


Ben C. Trethewey, formerly mining 
engineer for the Ford Motor Co. in 
Iron Mountain, Mich., has been 
transferred to Dearborn and made 
mining operations analyst. 


After more than five years spent in 
Martinsburg, W. Va. as costs admin- 
istrator for Standard Lime & 
Cement Co., Irving M. Craig has 
been transferred to Woodville, Ohio 
to become superintendent of the 
plant there. 


William G. Lees, formerly mine 
foreman for Cerro de Pasco in Peru, 
has returned to the U.S. to become 
a supervisor trainee with Climax 
Molybdenum in Leadville, Colo. 


Herbert E. Haymaker has ended a 
15 year association with Fairchild 
Aerial Surveys Inc. where he was 
regional sales engineer, to become 


chief sales engineer for Falcon Air 
Maps Co. 


John H. Lucas has gone to Nicosia, 
Cyprus where, as pit superintendent, 
he will be in charge of a new open 
pit copper mine producing 25,000 to 
30,000 tpd for Cyprus Mines Corp. 
He was formerly assistant general 
plant superintendent for Perm- 
anente Cement Co. 


J. H. LUCAS D. R. MITCHELL 


David R. Mitchell has been named 
dean of the College of Mineral In- 
dustries at Pennsylvania State Uni- 
versity. He has been acting dean 
since November of last year. He will 
continue to serve as chairman of 
the Division of Mineral Engineering 
and professor of mining engineering. 


After 10 years with Kennecott Cop- 
per Corp. in Ruth, Nev., where he 
served as general mines superin- 
tendent, Rush Muse has moved East 
to take a position as production 
manager with New York Trap Rock 
Corp. 


J. R. LUCAS J. L. GILLSON 


J. Richard Lucas has been appointed 
as head of the department of min- 
ing engineering at Virginia Poly- 
technic Institute, replacing Charles 
T. Holland who left to become Dean 
of the School of Mines, West Vir- 
ginia University. Professor Lucas 
comes to Virginia Polytechnic Insti- 
tute from Ohio State University 
where he was engaged in teaching, 
research, and administration. 


Noted geological scientists will come 
to the Massachusetts Institute of 
Technology under terms of a lec- 
tureship established by the estate 
of the late Irving Ballard Crosby 
in memory of his father William 
Otis Crosby, one of the earliest 
geology graduates of the Institute. 
The first holder of the lectureship 
will be Joseph L. Gillson, an alum- 
nus and former geologist for E. I. 
du Pont de Nemours & Co., and 
Past-President of AIME. He will 
give a two-term series of lectures 
beginning this fall on industrial 
minerals. 


More and More Products are now sized with 
BUELL CLASSIFIERS 


AIR ENTRAINED FINES 
~ 


Gravitational Classifier—Replaces 
screens and sieves in the 20 to 65 
mesh range with comparable or 
better efficiency. Low mainte- 
nance, instant control of cut point 
and limited space requirements. 


Classifiers can be operated in series to obtain several closely sized fractions in one continuous operation. 


Write: Buell Engineering Co., Dept.59-H, 123 William St., New York 38, N. Y. Other 
Products: Electric Precipitators + Cyclones « ed Collectors * Combination Systems 


Circle No. 39 on the reader service card. 


Gravitational-Inertial Classifier — 


Extremely high efficiencies for 
‘separation in 65-200 mesh range. 
Pneumatic conveying and elevating 
of feed and fines, no moving parts, 
single damper to control cut points. — 
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Centrifugal Classifier—Unmatched 
performance in the 200 mesh to 


20 microns size range. No moving 


parts, easy adjustment of cut 
points, and pneumatic conveying 
and elevating of feed and fines. 
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Gene R. Block, formerly a _ photo- 
grammetric engineer with Surdex 
Corp., St. Louis, has joined the U.S. 
Forest Service as highway engineer 
in Klammath National Forest in 
California. 


Samuel M. King, formerly a special 
project engineer with American 
Trucking Associations, Inc., has 
joined G. H. Anderson & Associates 
as field engineer, and has been sent 
to Yokohama, Japan. 


A. H. Fred Graadt van Roggen of 
Wells Overseas Ltd., Lima, Peru, 
was recently promoted from mine 
engineer to general superintendent. 


Henry W. Heck, formerly industrial 
development engineer with Union 
Electric Co. has become vice pres- 


Distinguished Achievement Medals were presented to five Colorado School of Mines 


ident of Tree Court Industrial De- 
velopments Inc. 


Joseph Blake Smith, valuation engi- 
neer, mining, with the Bureau of 
Land Management, has been trans- 
ferred to the minerals section of 
the Oregon State office in Portland 
from the Spokane office. 


Joseph M. Marincel, who recently 
returned from Chile where he 
worked as shift foreman for Andes 
Copper Mining Co., has gone to 
work for Cleveland-Cliffs Iron Co. 
in Ishpeming, Mich. 


Earl F. Elstone has left Sunshine 
Mining Co., where he was project 
manager, to open a private practice 
as consulting mining engineer and 
mining lawyer in Missoula, Mont. 


A. R. Palmer, formerly a metallur- 
gist for Normetal Mining Corp. Ltd. 
has become senior assistant metal- 
lurgist for Canadian National Rail- 
ways in its Department of Research 
& Development. 


F. J. Budin, engineering foreman 
with Burma Corp. Ltd., is on leave 
in his home in Austria. 


The Allen-Sherman-Hoff Pump Co. 
recently announced the election of 
Donald G. Ashe as vice president. 
He was formerly sales manager. 
Mr. Ashe became associated with 
the company in 1954 as a sales en- 
gineer and since 1958 has been head 
of sales engineering. 


Harold E. Robbins, assistant man- 
ager of Andes Copper Mining Co., 
Portrerillos, Chile, was presented 
with the Distinguished Alumnus 
Award at this year’s graduation 
ceremonies of Wisconsin Institute 
of Technology. 


H. E. ROBBINS D. G. ASHE 


E. K. OLSON, JR. W. C. McKENZIE, JR. 


W. C. McKenzie, Jr., long a promin- 
ent figure in the mining industry of 
the Birmingham area, was recently 
appointed as a member of the Board 
of Registration for Professional 
Engineers and Land Surveyors for 
a term expiring in April 1966 by 
Alabama’s governor John Patterson. 


E. K. Olson, Jr., general train and 
shovel foreman, Utah Copper Div., 
Kennecott Copper Corp., was 
awarded the professional degree of 
mining engineer at the 92nd com- 
mencement of the University of 
Utah this June. The degree is con- 
ferred upon an engineer alumnus 
in recognition of his experience and 
outstanding professional attainments 
in his chosen field. As safety direc- 
tor for the Utah Copper Div. from 
Nov. 1, 1955 to March 1, 1961, Mr. 
Olson has made outstanding contri- 
butions in the field of mine safety, 
industrial hygiene, and fire control. 


The Ontario Department of Mines 
recently announced the following 
changes among its senior personnel: 
M. S. Hurst, previously provincial 
geologist, has been appointed direc- 
tor of the geological branch; J. 
E. Thomson becomes chief geologist, 
assuming responsibility for geolo- 
gical field work in the Province; 
J. Satterly, senior geologist, has 


alumni during commencement ceremonies. John W. Vanderwilt, seated right, pres- 
ident of the mineral engineering college, presented the medals to Lloyd E. Elkins, 
seated left, Pan American Petroleum Corp. and, standing from left to right, Harry L. 
McNeill, Stearns Roger Mfg. Co.; Domingo Moreno, Brown & Root Inc.; Thomas A. 
Manhart, Century Geophysical Corp.; and Karl F. Dallmus, of Caracas, Venezuela. 


been made responsible for the pub- 
lication of all reports and maps; 
and D. F. Hewitt, senior geologist, 
will head the Industrial Minerals 
Section for the Province. 
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Francis Cameron, center, president of St. 
Joseph Lead Co. was guest speaker at 
the 88th commencement of the Univer- 
sity of Missouri School of Mines and 
Metallurgy. Curtis L. Wilson, left, dean 
of the school, was on hand to introduce 
the speaker. At the conclusion of the ex- 
ercises the degree of Doctor of Engineer- 
ing was conferred on Cameron by the 
University’s president Elmer Ellis, right. 


Andrew J. Freyman has left Iron 
Ore Co. of Canada, where he was 
a mining engineer, to begin work 
toward a Ph.D. in mineral economics 
at Pennsylvania State University. 


Marshall Fletcher, Sr. has been 
transferred from Grants, N. M., to 
Moab, Utah, by Hidden Splendor 
Mining Co. to become superinten- 
dent of the Louse adit. 


After two years as a mine foreman 
for Braden Copper Co., Thomas M. 
Eisner has left to attend the Gradu- 
ate School of Business, Harvard 
University. 


Following completion of his grad- 
uate studies at the Missouri School 
of Mines, Faramarz Frouzan has 
returned to his home in Tehran, 
Iran. 


Lucky Mc Uranium Div. of Utah 
Construction & Mining Co. recently 
announced the promotion of Donald 
F. Anderson from metallurgist to 
chief metallurgist at its plant at 
Riverton, Wyo. 


Rufino Gea has joined the staff 
of Aero Service (Bahamas) as 
manager of its ground geophysics 
department. He was previously with 
Geoprosco, Madrid, Spain. 


A reorganization of the Source 
Material Procurement Div., Grand 
Junction office, AEC led to reduction 
of its branches from four to three 
it was announced. The former 
Concentrate Procurement Branch 
has been combined with the Pro- 
curement Services Branch in a single 
new branch designated as Concen- 
trate Procurement Services Branch. 
Frank E. McGinley, chief of the 
former Procurement Services Branch, 
will head the new branch. The other 


two branches are the Ore Marketing 
Branch headed by Gilman C. Ritter 
and the Operations Analysis Branch 
headed by John Klemenic. 

John E. Husted, head of the mineral 
engineering group, Engineering Ex- 
periment Station, Georgia Institute 
of Technology, was recently elected 
chairman of the Earth Sciences Div. 
of the Georgia Academy of Science. 
The Hanna Mining Co. recently an- 
nounced that Earl S. Mollard had 
been named vice president, mining 
operations of The Hanna Mining Co. 
and general manager of mines for 
The M. A. Hanna Co. At the same 
time Emmons Coleman, who has 
been manager of the Hanna Nickel 


of service. 


Smelting Co., was made general 
manager of Oregon operations. 


Merl C. Kelce, president of Peabody 
Coal Co., was named as one of this 
year’s recipients of the Horatio 
Alger awards. He received the “rags 
to riches” award in recognition of 
a career which began as coal miner 
and led to his becoming president 
of the nation’s second largest coal 
company. 


Loyal B. Spang, vice president of 
Spang & Co., manufacturers of 
cable drilling tools for the oil, gas, 
water well, and mining industries, 
has retired after more than 50 years 


economy... 


Differential Rotary Car Dumpers (patented) used with Differential Mine Cars 


Cost less: to purchase / to install / to operate / to maintain 


Want proof? Just ask for it. First installation was made in 
1946 and dozens more have been made since 1950—six for 


repeat customers. 


Want s ? Spot cars with your locomotive, then com- 


plete 


umping cycle—180° over and 180° back—in five 


seconds. Compressed air starts the operation—then gravity 
takes over. For long storage bins, dump several cars at once 
—capacities up to 2,000 tons per hour. 


where can you match it? 


Since 1915 — 
Pioneers in 
havlage equipment 
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Obituaries 


Cecil Fitch, Sr. 


An Appreciation by the AIME 
Members of the Tintic District 


Cecil Fitch, Sr., (Member 1914) 
died in Holy Cross Hospital, Salt 
Lake City on April 16, 1961. He was 
born in the shadow of the headframe 
of the Champion mine at Beacon, 
Mich., on June 12, 1885 and this be- 
came a symbol of his future. His 
exemplary professional career was 
devoted entirely to the Chief Con- 
solidated Mining Co. and the Tintic 
mining district. His mark on both 
will be a lodestar for those of us 
remaining here to follow. His 
graciousness, his infectious enthusi- 
asm, and the warm hospitality of 
the big house on the hill above the 
Chief Number 1 shaft will be re- 
membered with deep affection by 
all of our industry who had occasion 
to visit Tintic. 

“Pappy” grew up in the iron min- 
ing camp of Beacon in the Upper 
Peninsula of Michigan where his 
father was manager for the Cham- 
pion Iron Mining Co. He was edu- 
cated at Fordham Prep School and 
Fordham College and took his E.M. 
degree at Michigan School of Mines 
in 1908. Upon graduation he became 
respectively hoistman, sampler, fore- 
man, superintendent, vice president, 
president, and general manager, and 
finally consultant, a position he held 
until his death, for the Chief Con- 
solidated Mining Co., which he 
helped guide from a prospect to the 
largest silver producer in the U.S. in 
1923. Problems of metal process, 
water, and the illusiveness of ore- 
bodies, developed the qualities of 
optimism and tenacity in him which 
we all admired. 

It is fitting that his career which 
began with the discovery of blind 
ore in the Little Chief should have 
ended at the time of discovery of 
blind ore at the Burgin mine on 
the Apex property of the Chief in 
the East Tintic district, the existence 
of which he had expounded for 
years. To mention one recorded in- 
stance: In his annual letter to the 
chief stockholders in 1938, discussing 
the completion of a 2000-ft explora- 
tion drive from the Apex Number 1 
shaft, “Pappy” said, “And it is now 
evident that this drift is above the 
elevation of the probable ore level.” 
Prophetic words indeed since this 
adrift lies 200 ft above ore exposed in 
the backs of the Burgin drifts. He 
did not live to see the final develop- 
ment of this discovery but when the 
first ore from Burgin is hoisted, it is 
certain that the minds of everyone 
connected with the enterprise will 
turn to memories of “Pappy” and his 
unshakable faith in the Tintic dis- 


trict, and the Apex property in par- 
ticular. 

For us, “Pappy’s” passing marks 

a break with the past when Tintic 
was checkerboarded with indepen- 
dent operations, when new mines 
were found as old mines were 
worked out and when metal prices 
went up and down rather than just 
down. The trials and tribulations of 
one day or year could be forgotten 
and a fresh start made. The memory 
of “Pappy” will remain a cherished 
recollection for all those who have 
been associated with him. 
H. A. Geisendorfer (Member 1918) 
died Sept. 21, 1960 at the age of 87. 
He was born in Weimar, Calif., and 
was a graduate of the University of 
California. During his long career he 
worked chiefly in California, Ari- 
zona, and Nevada, until the early 
1930’s when he went to Utah, first 
with Walker Mining Co., then with 
International Smelting & Refining 
Co. Early in his career he went to 
Sumatra to do exploration work. Mr. 
Geisendorfer had retired and had 
been living in Berkeley, Calif., for 
many years before his death. 


W. E. Hobson (Member 1937) died 
recently. He was born in Elizabeth- 
town, Ky., Dec. 20, 1891 and gradu- 
ated from the University of Ken- 
tucky. He began his career as 
transitman for Consolidation Coal 


Co. upon completion of his studies. 
His professional life was closely as- 
sociated with the coal industry in 
West Virginia and Alabama. In 1930 
he joined Sloss Sheffield Steel & Iron 
Co. as superintendent and remained 
with that company until the mid- 
1950’s when he began a consulting 
practice with offices in Birmingham. 


J. A. Retty (Member 1947) died 
March 14, 1961. He was born June 3, 
1904 at Fort Coulonge, Quebec, and 
took his undergraduate work at the 
University of Ottawa and his gradu- 
ate work at Princeton University. 
While at Princeton he served as an 
assistant in the geology department 
and upon completion of his studies 
went to St. Patrick’s College in Ot- 
tawa as professor of chemistry and 
geology. During the summers he 
worked as geologist for the Quebec 
Bureau of Mines. During 1935-36 he 
was assistant geologist with the Geo- 
logical Survey of Canada. In 1936 
he joined Labrador Mining & Ex- 
ploration Co. Ltd. as chief geologist, 
a position he held until he left in the 
early 1950’s to open an office as con- 
sulting geologist. 


George W. Roddewig, (Member 1912) 
a retired mining engineer, died from 
a heart attack at the age of 77 on 
March 15, 1961 in the Palo-Stanford 
Hospital Center. He was born in 


SME Author’s Manual (Continued from page 982) 


audience may go to sleep. No matter 
how interested they are in your pa- 
per or in your subject, there is some- 
thing hypnotic about staring at a 
screen for any length of time in a 
room that is very likely to be warm 
and smoky. 

While the lights are on, do not 
read your paper. Commit it to mem- 
ory or boil it down to a few key 
sentences on 3x 5-in. cards to jog 
your memory so that you can fill in 
the gaps while facing your audience. 
In doing this pick out several people 
in the audience and talk to them. 
Pick a man in the front row, a man 
on the right half way back, a man 
on the left half way back, and a man 
in the back of the room. Talk to 
these people in turn. Then every man 
in the audience will think that you 
are talking directly to him. 

Another thing to think about when 
you are up there giving the oral ver- 
sion of your paper is that all these 
people came to hear you. They are 
not your enemies—they are your 
friends. They may give you a hard 
time later in the question and ans- 
wer period, but right now they are 
here to hear your message. It is your 
job to tell it to them in the best way 
you can. They are all sympathetic 
to you. There is no reason to be 
afraid. If you do have butterflies in 
your stomach, remember that the 
greatest performers in the entertain- 
ment world always have butterflies 
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in their stomachs, too. You will find 
that as you talk to this sympathetic 
audience and particularly to those 
faces that are well known to you, 
you will lose the butterflies and for- 
get all about them. 

Where a public address system is 
needed, you won’t be heard if you 
turn your head away from the micro- 
phone. There is great temptation to 
do this when you are showing slides. 
Resist it. 

However, where a lapel micro- 
phone or a chest microphone is pro- 
vided, you can walk away from the 
podium provided the microphone 
goes with you and you continue to 
talk into it. But don’t get too close 
to it either. Speak normally at a con- 
versational pitch, with your mouth 
at least 10-in. from the microphone. 
The “mixer” will take care of the 
volume. 

If you have to stop to think, stop to 
think. “Ers” and “ahs” detract from 
the information you are trying to 
impart. 

Maybe no NBC or CBS talent scout 
will come knocking on your hotel 
room door after you finish your talk, 
but if you follow through on the 
ideas we have put before you here 
its a safe bet your audience will go 
away saying, “That sure was an in- 
teresting paper and well presented. 
Watch that man. He’s a Comer.”— 
John Cameron Foz. 


| | 


Davenport, Iowa; received a degree 
in mechanical engineering from 
Cornell University in 1906; and re- 
ceived his degree in mining engi- 
neering from Columbia University in 
1909. His first professional experi- 
ence following graduation was in 
the cyanide plant of Standard Con- 
solidated Mining Co. Subsequently 
he held responsible positions with 
American Smelting & Refining Co. 
in Idaho and Missouri and with the 
W. A. Clark interests in Montana. He 
also served as general manager for 
Unificada Minera del Cerro de Potosi 
in Bolivia for three years. During 
World War II he served as consultant 
to the OPA and the BEW. Since 1942 
he was consulting engineering for 
American Zinc, Lead & Smelting Co., 
St. Louis, on a full time basis until 
his retirement in 1957, and on a part- 
time basis thereafter. 


Necrology 


Date Date of 
Elected Name Death 


S. T. Allsbrook May 21, 1961 
Thomas M. Burgess June 2, 1961 
R. C. Crumbaugh Unknown 
John Daniell July 7, 1960 
(Legion of Honor) 
Charles W. Eichrodt May 31, 1961 
Cecil Fitch Apr. 16, 1961 
Matthew A. Hunter Unknown 
Raymond R. Knill Mar. 25, 1961 
Frank B. Markle Apr. 17, 1961 
Roy R. Morse Unknown 
Chester Naramore Jan. 30, 1961 
Charles J. Nock June 6, 1961 
Russell M. Otis Unknown 
Leonard Peller Unknown 
E. E. Thum Apr. 10, 1961 
Roy E. Tremoureux May 11, 1961 
Demi F. Wallace Unknown 


Membership 


Proposed for Membership 
Society of Mining Engineers of AIME 


Total AIME membership on June 30, 1961, 
was 35,086; in addition 2,095 Student Mem- 
bers were enrolled. 


ADMISSIONS COMMITTEE 

S. S. Cole, Chairman; F. A. Ayer; F. Wm. 
Bloecher; H. L. Brunjes; I. A. Given; R. T. 
Lassiter; R. J. Middlekauff; L. T. Warriner; 
G. W. Wunder. 

The Institute desires to extend its privi- 
leges to every person to whom it can be of 
service, but does not desire as members per- 
sons who are unqualified. Institute members 
are urged to review this list as soon as pos- 
sible and immediately to inform the Secre- 
tary’s office if names of people are found 
who are known to be unqualified for AIME 
membership. 


Members 


Franklin G. Bennett, Warren, Ariz. 

Wiley N. Brooks, Grants, N. M. 

Morton B. Curley, Gahanna, Ohio 

Thomas E. Diehl, Ajo, Ariz. 

Walter J. Diffley, Boron, Calif. 

Clifford H. Frame, Thompson, Man., Canada 
James L. Gallimore, Gary, W. Va. 

Harvey L. Gassaway, Lima, Peru 

Jay H. Gwynne, Osage, W. Va. 

Felice Ippolito, Rome, Italy 

John H. Corbin, Tucson, Ariz. 

Carl A. Janson, Ho-Ho-Kus, N. J. 

Harry M. Johns, Centralia, Ill. 

Ralph H. Krasevel, Wheeling, W. Va. 

Paul A. Lindberg, Port Arthur, Ont., Canada 
James Lively, Beckley, W. Va. 

Emil R. Luy, Johnstown, Pa. 


James N. Monro, Suva, Fiji 

Charles R. Newbrough, Charleston, W. Va. 

Naomi Nishijima, Tokyo, Japan 

Eric K. Norppa, Iron Mountain, Mich. 

Albert F. Old, Richmond, Va. 

Giuliano, N. Perna, Trento, Italy 

Richard W. Pilkington, New York City 

William H. Prescott, Jr., Cleveland 

Gordon H. Reinke, Platteville, Wis. 

Stephen M. Richards, Tampa, Fla. 

Calvin K. Schneller, Salt Lake City 

George L. Sole, Lima, Peru 

Frederick R. Strasser, Port Cartier, Ont., 
Canada 

Clarence O. Wall, Hiwatha, Utah 


Associate Members 
J. Milton Gilkes, New York City 
Sherman D. Harmer, Salt Lake City 
Emil Lores, Silver Bell, Ariz. 
William L. Merrill, Milan Station, N. M. 
Carl M. Poglajen, Lander, Wyo. 
Lyle J. Reber, Superior, Ariz. 
Thomas S. Scribner, St. Louis 
Robert E. Sheridan, Butte, Mont. 
Raymond H. Stevenson, Bessemer, Ala. 
Donald A. Whittier, Los Angeles 


Junior Members 
Louis Astudillo, Grants, N. M. 
Jonathan Barrington, Gibbstown, N. J. 
Robert G. Blair, Climax, Colo. 
Carl D. Garlington, Tampa, Fla. 
Richard E. Gray, Pittsburgh 


Peter H. Hahn, Ely, Nev. 

Franklin G. Pickard, Sudbury, Ont., Canada 
Alfred Pisaneschi, Virginia, Minn. 

Carl E. Tenut, Platteville, Wis. 

Charles M. Wright, Morococha, Peru 


CHANGE OF STATUS 
Associate to Member 


Truman S. Higginbotham, Colville, Wash. 
Wayne K. Wallace, Tucson, Ariz. 


Junior te Member 


Ralph L. Baker, Rogers City, Mich. 
Rudolph N. Holme, Lima, Peru 
James R. Johnson, Carlsbad. N. M. 


REINSTATEMENT 
Member 

Richard Berghout, Midvale, Utah 
Michael D. Yaccino, Hazleton, Pa. 
REINSTATEMENT—CHANGE OF STATUS 

Student te Member 
Horace B. Ham, Leadville, Colo. 
Kurt O. Linn, Carlsbad, N. M. 
John K. McHugh, Pittsburgh 
Ezequiel Montes, El Paso, Texas 

Student to Associate 


William R. Bergey, Rio Piedras, Puerto Rico 
Oscar C. Finkelnburg, Pocatello, Idaho 


flotation 
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TRIANGLE BRAND 
COPPER SULFATE 


Activates lead, zinc and 
uranium ores ® Available 
in several sizes # Close 
at hand wherever you are. 


refining corporation 


300 PARK AVENUE ® NEW YORK 22, NEW YORK 
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PROFESSIONAL SERVICES 


LISTING 
INSTRUCTIONS 


Space limited to AIME members or to 
companies that have at least one mem- 
ber on their staffs. One inch: $50 r 
year; half inch: $30 per year, payable 
in advance. 


HEINRICHS GEOEXPLORATION CO. 
Mining, Oil, Water Consultants & Contractors 
MOBILE MAGNETOMETER SURVEYS 
Geophysics, Geology, Geochem & Evaluations 
Box 5671, Tucson, Ariz. PH: MA 2-4202 


THORP D. SAWYER 
Consulting Engineer 
Mining & Water Project Investigations, 
Appraisals, Etc. 
1415 West Wetmore Road 
Tel.: MAin 2-1373 Tucson, Arizona 


Quantitative Geophysics 
Mining Operations Research 
Computer Simulation 
GEODYNAMICS, INC. 


P. O. Box 1258 Santa Monica, Calif. 
EXbrook 4-8817 


ALABAMA 


OTIS M. CLARKE, JR. 
Mining, Industrial, Engineering Geolog 
Southern U.S.A. Foreign 
64 The Glen Tuscaloosa, Alabama 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone HI 5-0610 
P.O. Box 1521 
Prescott, Arizona 


WARREN L. HOWES 
Consultant 
Mining & Metallurgical Plants 
research, design construction, operations 
Project Management 
1305 Hillview Dr., Menlo Park, Calif. 
Tel. DAvenport 5-7752 


COWIN & COMPANY, INC. 
Mining Engineers and Contractors 
Shaft & Slope Sinking « Mine Development 
Mine Plant Construction 
1-18th Street SW 
Birmingham, Ala. Phone: STate 6-3416 


ARKANSAS 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and shaft work 
— Estimates — Methods Analyses — 
Engineering Geology — Designers of 
hoisting, haulage, materials handling 
and reduction plants. 


503 Market Street, San Francisco 5, Calif. 


KIRK & COWIN, INC. 
RALPH E. KIRK PERCY G. COWIN 
Mining Consultants and Engineers 
One 18th St., S. W., Birmingham 11, Alo. 
Phone: STate 6-3416 


ALASKA 


CALIFORNIA 


Curtis & Tompkins Ltd., see Nevada 


KELLOGG EXPLORATION COMPANY 
Geologists-Geophysicists 
Air, Ground Surveys and Interpretation 
3301 No. Marengo, Altadena, Calif. 
SYcamore 4-1973 


WILLIAM A. O'NEILL 
(Specialist in Placer Exploration) 
Consulting Mining Engineer-Geologist 
Exploration-Valuation-Management 
Anchorage, Alaska 
BRoadway 4-7671 505-8th Ave. 


EDWARD R. BORCHERDT 
and 
C. DeWITT SMITH 


Mining Consultants 


369 Pine Street Bedford Road 
San Francisco 4, Calif. Lincoln, Mass. 
YUkon 1-0198 CLearwater 9-9571 


MERRILL W. MacAFEE 
Consulting Engineer 
Chemical @ Metallurgical @ Mining 


LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


ARIZONA 


Centennial Development Co., see Utah 


Diamond Core Drill Contractors, 
see Washington 


Sprague & Henwood Inc., see Pennsylvania 


CARTWRIGHT AERIAL 


SURVEYS, INC. 
specializing in 
Zeiss Color Photography—For Mosaics 
and Interpretation of Land Forms. 
Altitudes to 36,000’. Precision Topo- 
graphic Maps for Design or Explor- 
atory Mapping. 
2574 21st St., Sacramento, Calif. 
Gledstone 1-8491 


CLAYTON T. MecNEIL, E. M. 
Consulting Mining Engineer 
822 Bank of America Bidg. 
Tel. GArfield 1-2948 
SAN FRANCISCO 4, CALIFORNIA 


COLORADO 


Sprague & Henwood Inc., see Pennsylvania 


THEODORE A. DODGE 
Consulting Mining Geologist 


635 North Third Ave. Tucson, Arizona 


ABBOT A. HANKS, INC. 
ASSAYERS-CHEMISTS 
SPECTROGRAPHERS 

SHIPPERS REPRESENTATIVES 


1300 Sansome Street 
San Francisco 11, California 
EXbrook 7-2464 


F. W. ANDERSON 
Geologist and Mining Consultant 


Aspen, Colora 
Box 648 WaAlnut 5-3460 


G. T. BATOR & ASSOCIATES 
Mining, Metallurgical, and Geological 
Consulting 
Examination—Valuati M 
2011 Washington Golden, Colorado 
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APPRAISALS 

ASSAYERS 
CHEMIST 
METALLURGICAL 


CONSTRUCTION . 
CONSULTING 
DRILLING 
REPORTS 


GEOLOGISTS 
GEOPHYSICISTS 
MANAGEMENT 
VALUATIONS 


O. W. WALVOORD, INC. 
Mill-Design and Construction 
301 Detroit St. Denver 6, Colo. 


CONNECTICUT 


MEISSNER ENGINEERS, INC. 
Engineering, Construction, and 
Financial Services 
ical Process Toon 


Bulk Self-Unioade 
300 W. Washington St. Chicege 6, Wi. 


GODFREY B. WALKER 
Metallurgical Consultant 
eral Dressing & Extracti 

Metallurgy 
Somerset Lane, Riverside, Conn. 


ve 


DISTRICT OF COLUMBIA 


CLOYD M. SMITH 
Mining Engineer 
Munsey Building Washington 4, D.C. 


FLORIDA 


Paut Weir Co., Inc. 


Established in 1936 


MINING ENGINEERS & GEOLOGISTS 
DESIGN & CONSTRUCTION 


20 N. WACKER DR. © CHICAGO 6, IL 


INDIANA 


HARRY B. CANNON ASSOCIATES 
Geologists — Engineers 
Exploration Ore Dressing 
specious in Heavy Minerals 
P.O. Box 2432 Lakeland, Florida 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world’s largest manufacturer 
Core and grout hole in 
metal, = both 


JOY MAN UFACTURING co. 


Contract Core Drill Division 
Michigan City, Indiana 


JOHN D. MORGAN, JR., E.M., Ph.D. 
Consultant 
Defense, Economic and Scientific Problems 
Box 691, Daytona Beach, Fia. CL 5-4246 


IDAHO 


MASSACHUSETTS 


Edward R. Borcherdt & C. DeWitt Smith, 
see California 


BARTON, STODDARD & MILHOLLIN 
Consulting Engineers 
Mine Examinations 


1205 Capitol Bivd., Boise, Idaho, PH 2-8450 


ILLINOIS 


GEO-FRAUD 
BASIL KIRKLAND WOODS 
CONSULTING GEOLOGIST 

Information 
Minerals, Oil, and Gas 
Investigations 
Investigate then Invest 


122 Islington Rd., Auburndale 66, Mass. 
LAsell 7-1390 


ALLEN & GARCIA COMPANY 


Over 47 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers 

Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 
120 WALL ST., NEW YORK CITY 


Continued 
on 


page 1008 


DIRECTORY OF 
PROFESSIONAL 


SERVICES 


Alien & Garcia Company 
Anderson, F. W. 
Barton, Stoddard & Mithollin . 
Batemon, 
Ssocs. Colorado 

Ohio 
Bohne Dolbear Company New York 
Booth Co. Utah 
Borcherdt, ns R., & Smith, C. DeW. 

Col ifornia, Massachusetts 
Burbridge-Pybura Texos 
Burgess, Blandford C. _. 
Cannon Associates, Harry B. Fle 
Cartwright Aerial Surveys _California 
Centennial Development Co. 
Chew, John C. 
Clarke, Otis M., Jr. 
Cowin & Company, Inc. 
Curtis & Tompkins Ltd. 
Deisier, Paul 
Theodore 


Eavenson, & Greenwald 
Pennsylvania 
Gerow, Theron G. 
Gustin, J. A. & Assocs. 
Hanks, Inc., Abbot A. 
Heinrichs G ti 
Heyl, George 
Howes, 
Jacobs Associates 
Johnson, J. 
Johnston, Ww. 
Jones, Philip 
Joy Manufacturing Co. 
Raphae 
9 Exploration Company - 
Cowin 
& Company 
& Grohom New 
Lind ren & 
Loofbourow, R. L. 
Lottridge- -Thomas & Associates 
Mathews Engineering Co., Abe W. 


MacAffee, Merrill W. 
McClintock, 

McNeil, Clayton 
Meissner ‘Inc., John F. 

Morrow, J. 

O'Neil. ‘Willig 7 A. 

Par F 


Pearse, H. 
Drilling ‘Company 


Peugnet, A. 
Pickeri 


Sharpstone, 

Shenon and 

Smerchanski, 

Smith, C. DeW., E.R. 


Massachuse 
Smith, Cloyd M. District of of Columbia 
ue b 


ph 
Walker, 6. 
Walvoord, Inc., Ww. 
Weir Company, Poul 
Williams, J 
Woomer & 


Washington 
. W. Pennsylvania 


See pages 1008 and 1009 
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PROFESSIONAL SERVICES CONTINUED 


For other items, 


pages 1006 and 1007 


H. M. PICKERING 
Registered Professional Engineer 
Mining Consultant 
Truck Haulage & Crushing Plants 


2121 Sth Ave. East, Hibbing, Minn. 
AM 3-5153 


NEW MEXICO 


H. L. TALBOT 


Consulting Metallurgical Engineer 


Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 911, 209 Washington Street 
Boston 8, Mass. 


MISSOURI 


PHILIP L. JONES P.E. 
Consultant 
Mineral Economics & Mineral Dressing 


Bruce Williams Lab box 


NEW YORK 


Allen & Garcia Co., see Illinois 


Sprague & Henwood Inc., see Pennsylvania 


MICHIGAN 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 
Telephone MAin 1-1431 
705 Chestnut St. St. Louis 1, Mo. 


BEHRE DOLBEAR & COMPANY, INC. 
Geological, Mining and Metallurgical 
Consultants 
11 Broadway New York 4, N. Y 


FRANKLIN G. PARDEE 
Mining Geologist 


P.O. Box 8 Crystal Falls, Mich. 


MONTANA 


GEORGE R. HEYL 
Consultant 


Geology Petroleum Geology 
ustralia, U.S.A., Latin America 
P.O. Box 582 New Paltz, New York 


MINNESOTA 


CLARENCE J. JOHNSON 
Billings, Montane 
Alpine 9 5786 


THERON G. GEROW 


MINING CONSULTANT AND 
ENGINEER 


1705 Morgan Avenue South 
Minneopolis 5, Mina. 


Telephone: FRanklin 7-4811 


NEVADA 


LEGGETTE, BRASHEARS & GRAHAM 
Consulting Ground-Water Geologists 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue, New York 17, N. Y. 


LINDGREN & LEHMANN 
Consulting Mining Geoloyists 
1355 No. St. Albans, St. Paul 17, Minn. 
St. Paul HUmboldt 8-8454 
Minneapolis GReenwood 3-6135 


CURTIS & TOMPKINS, LTD. 
Chemists—Assayers 
Shippers Representatives 


Carlin, Nevada, Box 355, Phone: 3077 
San Francisco, Colif., 236 Front EX 2-1130 


H. A. PEARSE 
Metallurgical Consultant 
Minerals Beneficiation and Extraction 

19 Pokohoe Dr., 
Phone ME 1-0816. 


OHIO 


R. L. LOOFBOUROW Min. Engr. 
Site Testing — Plans — Estimates 
Underground Censtruction — Mining 

Mine Water Problems 
4032 Queen Ave. So. Minneapolis 10, Minn 


W. P. JOHNSTON 
Consulting Mining 


210 West Second St., 
Tel: FAirview 9-2302 or 2-0751 


NEW JERSEY 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 


ABE W. MATHEWS ENGINEERING CO. 
Iron Ore Concentration Plants 
Materials Handling Systems 
Design and/or Construction 


LEDOUX & COMPANY 


Chemists specter 
SHIPPERS REPRESEN ATIVES 
Mine Examination Ana 


359 Alfred Ave. Teaneck, New lew Jersey 
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Contractors 
Mineral Foundation 
Cores Guaranteed Testing 
ENGINEER ar Akron 
ECONOMIST TEmple 
APPRAISALS Uy 6-8597 


JOHN CARROLLTON CHEW 


MARKETING CONSULTANT 
Specialist in Industrial Marketing 
Mineral Economic Analysis 
MARKETING RESEARCH 
PRODUCT PLANNING 
567 Sunset View Drive, So. Akron 20, Ohio 


Registered by writtea examination 
ro. 
| 
| 


PENNSYLVANIA 


EAVENSON, AUCHMUTY & 
GREENWALD 
MINING ENGINEERS 
Mine Operation Consultants 


Coal Property Valuations 
2320 Koppers Bldg. Pittsburgh 19, Pa. 


C. B. REED & ASSOCIATES 


Mining—Petroleum—Geophysical— 
Ground-Water 


ENGINEERING & GEOLOGICAL 
—EXAMINATION— 
EVALUATION—MANAGEMENT 
GR 7-5313 P. O. Box 428 
GR 6-3480 AUSTIN 63, TEXAS 


VIRGINIA 


J. B. MORROW 


COAL CONSULTANT 
Oliver Bldg. _ Pittsburgh, Pa. 


KARL A. RIGGS, PH.D. 
CONSULTANT 


FOREIGN 


Petrog 
Interpr tation 


J. A. GUSTIN & ASSOC. 
CONSULTING ENGINEERS 


Mill Design, Structural and Foundation 
Engineering, Fine Particle Processing 
Systems, Industrial Minerals Technology, 
ement, Lime and Aggregate Plants, 
Surveys, Reports and Investigations 
B 2 


MEreury 2-6588 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Grouting 

dustrial Water Supply. Mineral Pros- 

pecting Large Diameter Drilled Shofts. 
Reports 


1205 Chartiers Ave., Pittsburgh 20, Pa. 


WASHINGTON 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, Pa. 
Diamond Drill Contractors and 


Manufacturers 
New York—Philadelphio—Nashville 
Pitts h—Grand Junction, Colo. 
Tucson .—Buchons, Nfid., Canada 
= bi Henwood | 1 Corp. 
prague en’ 
|W. 42nd St., New York 


BOOTH COMPANY, INC. 


Metallurgical & Chemical Engineers 


Research and Consulting 
Complete Laboratory 
Plant Operation and Testing 
333 W. 14th So. St. 

Salt Lake City 15, Utah 


ne, Wash.—Globe, Ariz. 
DIAMOND CORE DRILL CONTRACTORS 
Diamond Bits—Drilli 
R. S. MeCLINTOCK DI ND DRILL CO. 


J. FRED WILLIAMS & ASSOCIATES 
Trent Consultants 
Avenue 


Wilmet 


Phone: 


J. W. WooMER & ASSOCIATES 
Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bldg., Pittsburgh, Pa. 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 
and Contractors 


Eureka, Utah 
Tucson, Arizona 


Eureka 560 
MAine 2-4202 


TENNESSEE 


LOTTRIDGE-THOMAS 
& ASSOCIATES 
Professional Engineers 


705 Judge Building 
SALT LAKE CITY 11, UTAH 


CANADA 


Sprague & Henwood Inc., see Pennsylvania 


J. D. BATEMAN 
Consulting Geologist 
80 Richmond St. West 
Toronto 1, Canada EMpire 4-3182 


J. R. THOENEN 
Consulting Mining Engineer 
Sanford Day Rood 
Concord, Tennessee 


PRODUCTION AND MANAGEMENT 
SPECIALIST 
ROGER V. PIERCE 
Underground Mining Methods, Cost 
Analysis 


Cutting Surveys—Production 
—Mine Mechanization—Mine Manage- 


ment. 
808 Newhouse Bldg. EMPIRE 3-5373 


Salt Lake City 4, Utah 


DAVID C. SHARPSTONE 
262 Heath 


oronto 7, Canede Hudson 1-2878 


TEXAS 


BURBRIDGE—PYBURN 
& 
‘etroleum 
S. & Latin America 
Mills Bidg., El Paso, Texas Tel. Ke 3-4741 


SHENON AND FULL 
Consulting Mining Geologists 


1351 South 2200 East 
Salt Lake City 8, Utah 


Telephone HUnter 4-725! 
Philip J. Shenon Roy P. Full 


M. G. SMERCHANSKI 
Consulting Mining Geologist 
Registered Professional Engineer 


411 Childs Bidg. Winnipeg, Manitoba. 
Phone: Whitehall 2-6323 


PAUL F. DEISLER, A.I.1.E. 
Management Consultant 
826 Mills Building, El Paso, Texas 


RALPH TUCK 
Consulting Mining Geologist 
Examination—Valuation—Exploration 
Phone Elgin 9-6533 


1107 East South Temple 
Salt City, Uteh 
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Sprague & Henwood International Corp., 


see Pennsylvania 
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TYLER OFFERS UNIQUE 
TECHNICAL SERVICE IN SCREENING 


An abrasive manufacturer wanted to know how to separate his raw material 
in several different grit sizes—sent a sample to the Tyler Customer Service 
Laboratory. Here the material was separated on production-size vibrating 
screens, with a variety of wire cloth types, permitting positive recommenda- 
tions on equipment and wire cloth for each specification desired. i> 
This type of technical service will help you obtain—in your own plant—the ~ 

lowest possible screening cost. Call Tyler for help on your separation problems. x 
From thousands of types of Tyler woven wire cloth, we can recommend the \ 
right type for your requirements. 


Standard of the world Tyler Standard Testing Sieves are recognized Ww 
world-wide as the standard for classification of granular materials. This testing 
equipment tells you what sizes are present in raw materials, relative proportions, 

and helps you meet specifications and control quality. 


TYLER CUTS YOUR COST OF SCREENING 

@ Requirements matched from world’s broadest line of wire cloth @ Fast shipments 
from the industry's largest inventory @ Technical service backed by unique Customer 
Service Laboratory. 


THE W.S.TYLER COMPANY Cleveland 14, Ohio» OFFICES: Atiantas Boston Chicago Dallas « Los Angeles New York Philadelphia 
Pittsburgh « Sait Lake City « San Francisco « The W.S. Tyler Company of Canada, Limited, St. Catharines, Ontario » OFFICE: Montreal 
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